
 





This is a journal of student work done for classes at the Park School of Baltimore.  It 

contains writing and art which teachers chose, and then asked students to submit to an 

editorial board.  The editorial board, composed of teachers and students, then 

considered all the submissions without knowing their authors or creators, and decided 

what could fit into this volume.   The only criterion the editors had was that the work 

be comprehensible and interesting to a general audience.  The rest of the decision 

making process was up to the tastes, whims, and peculiar proclivities of the people 

involved.   

 

Making decisions this way, of course, causes problems.  Picking for a “general reader” 

disallows whole fields of study – such as foreign language and most math – and it 

excludes all writing that requires any specialized knowledge or context.  Also, printing 

a book in this format leaves out many different forms of art.  So, this collection isn’t 

really the “Park Journal.”    Perhaps ‘A Small Subset of the Spectacular Stuff Students 

Make at Park,’ would have been a more accurate, if somewhat embarrassing title.   

 

Many thanks to the teachers who recommended student work, to the students who 

agreed to share their work, to Principal Traci Wright and Dean of Students Patti 

Porcarelli for supporting the idea, and to those editors who agreed to spend their time 

making the difficult choices of which outstanding work to include.  

 

And two final notes.  The editorial board was chosen out of a hat containing all the 

names of those who were interested, in the hopes of making them a somewhat 

representative group.  And the pieces you have here are reproduced as they were 

submitted in class, without editing or fiddling.    We hope you enjoy them. 

 

Daniel Jacoby, History Department 

 

 

 

 

 









A STUDY OF VIGILANCE IN RELATION TO FLOCK SIZE OF THE CANADA GOOSE, 
BRANTA CANADENSIS 
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PARK SCHOOL OF BALTIMORE 

 
Abstract. Social behavior can benefit animals in several ways. Among the advantages 
of sociality, decreased predation risk is one of the most prominent. This is 
commonly achieved through collective vigilance. Studies relating group size to 
vigilance rate have generally shown decreased vigilance corresponding to an 
increase in group size. This pattern has been observed in flocking bird populations. 
However, flock location, competition, and other factors complicate the relationship 
between predation risk and rates of vigilance. By filming three different sized flocks 
of Canada geese (Branta canadensis), vigilance rates were observed at 10-second 
intervals. Results showed consistent average rates of vigilance in each group but no 
trend toward lower vigilance rates in larger groups. While the results of this pilot 
study were not conclusive, we hope an increase in sample size may help reveal a 
correlation between vigilance and group size in the Canada geese. 

 
 
  Sociality occurs in some 
vertebrate species as a way to 
strengthen an individual’s chance for 
survival. Wilson (1975) defined animal 
sociality as any group of organisms of 
the same species that remain together 
for a period of time, who interact with 
one another to a markedly greater 
degree than with other conspecifics. It 
is also assumed in animal sociality that 
groups of animals are formed due to 
group benefits and not solely due to 
local resources. Although it is often 
believed that the evolution of sociality 
and helpful behavior between 
individuals is primarily to benefit a 
population as a whole, it has been 
shown that sociality and helpful 
behavior performed in groups 
positively affects the individual more 
than it does the species (Alcock, 1993).  

Like many behavioral models, 
there are costs and benefits to being a 
member of a social group. Sociality 
leads to increased inter-group 
competition for resources such as food, 
nesting sites, and mates. Large groups 

of animals are easier to detect, and 
therefore run a high risk of attracting 
predators. In social groups there is also 
increased risk of death from disease 
and parasites, because these are spread 
through host proximity. For animals 
that live in social groups however, the 
fitness benefits of sociality outweigh 
the costs. 

Along with costs, there are 
significant benefits to being a member 
of a group. It has been shown that 
social species hunt and forage more 
efficiently when they are in groups. 
Molver (1994) shows that foraging 
efficiency of the Alaskan moose (Alces 
alces gigas), is positively correlated to 
group size. Another benefit of living in 
a social group is the increased ability  
to defend territory and limited 
resources. It has been shown (Packer, 
1989) that lion prides are formed 
partially to defend their territory and 
their hunting ground, and that a pride 
is much more capable of doing so than 
an individual. Sociality also can provide 
improved care for offspring, which 
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heightens the likelihood of survival, 
through communal hunting, feeding, 
and protection. Survival rates of 
African wild dog litters (Lycaon pictus), 
a highly social species, have been 
shown to be positively correlated to 
the amount of adult helpers (Malcolm, 
1981). It has also been shown that the 
amount of male helpers further 
increases a litter’s likelihood of 
survival.  
 Among the many benefits of 
sociality in animal behavior, decreased 
predation risk is one of the most 
prominent (Alcock, 2001). Many social 
animals lower their likelihood of being 
attacked by living in groups. Sociality 
provides security for animals in two 
main ways. First, social groups use the 
dilution effect to reduce the risk of 
attack on individuals by spreading the 
risk evenly across all animals in the 
group. This effect can be aided by 
alarm signals and is exhibited by 
Belding’s ground squirrels among 
others (Sherman, 1985). By signaling 
an oncoming attack, a squirrel lowers 
its likelihood of capture in the 
confusion created by the group’s 
escape. As every squirrel moves for 
cover, each has an equally low 
likelihood of being caught. 

The other socially enhanced 
mechanism for lowering predation risk 
is vigilance. In a group, vigilance can be 
shared among many members of the 
group, allowing for improved predator 
detection, and less scanning time for 
individuals. Vertebrate prey spend a lot 
of their time being vigilant for 
predators, reducing the amount of time 
they are able to forage, and sleep, along 
with other important behaviors. 
Because of this, reduced individual 
vigilance is an important advantage 
that exists for social animals. It has 

been shown that there is a significant 
decrease in an individual brown-
headed cowbird’s (Molothrus ater) 
vigilance when they are in a group 
(Beauchamp, 2003). A lone individual 
is vigilant 60% of the time, while in a 
group of 8, an individual only is vigilant 
an average of 10% of the time. 
Foraging time of the brown-headed 
cowbird showed the opposite 
correlation to being in a group. A lone 
individual’s behavior was only 20% 
feeding, while in a group of 10, an 
average individual’s behavior consisted 
of 80% feeding. 

Furthermore, vigilance rates 
have been shown to vary based on 
group size (Edgar, 1989) and are 
widely reported to decrease with 
increased group size (Barbosa, 2002). 
However, causation for this correlation 
is not as straightforward as initially 
thought. Factors of increased foraging 
competition, monitoring neighbors, 
flock location, and position in the 
group complicate the relationship 
between predation risk and vigilance 
(Barbosa, 2002). 

In this pilot study we focus on 
vigilance in groups of Canada geese 
(Branta canadensis), and the ratios of 
vigilant and non-vigilant geese in 
groups of different sizes. The Canada 
Goose is a social animal; it has been 
shown that average flock size is 55 
geese (Aguilera, 1991). The Canada 
goose is prey to many animals 
including the red fox, and raccoons. 
Due to their social behavior and their 
terrestrial feeding behavior, vigilance 
is important to the Canada Goose. This 
study aims to understand whether the 
negatively correlated relationship that 
has been shown to exist between group 
size and individual vigilance rates in 
many social animals exists in flocks of 
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Canada goose. As a pilot study, we also 
aim to show our methods to be valid so 
that we can continue to collect data and 
further our understanding of vigilance 
in flocks of the Canada Goose. We 
hypothesize that as group size 
increases the number of vigilant geese 
will increase, but that the ratio of 
vigilant to non-vigilant geese will 
decrease, giving an advantage to geese 
in larger flocks.  

 
Methods 
 
Flocks of Canada geese (Branta 
canadensis) were surveyed within an 
area of one square kilometer in 
Baltimore, Maryland, while feeding in 
grass fields. Data was collected in 
November and December 2013. Video 
footage of these flocks was collected 
for periods of 10 to 45 minutes. 
Footage was taken from a distance 
close enough to distinguish between 
each goose in the flock, and far enough 
to capture each goose in the flock and 
not cause disturbance to the flock: 
approximately 75 m. A flock was 
considered disturbed when vigilance 
spiked to >75% of the geese, or when 
disturbances such as predators or 
vehicles were clearly present. 
Vigilance was categorized as the neck 
of the goose being at an angle greater 
than parallel to the ground from the 
goose’s back (see figure 1). Non-
vigilance was categorized as the neck 
of the goose being parallel or less than 
parallel to the ground from the goose’s 
back (see figure 2). At 10-second 
intervals the video footage was 
paused, and the number of vigilant 
geese was recorded. When vigilance of 
individual geese was unclear from the 
paused screen, video footage was 
played in live time to aid in assessing 

each goose’s position. Admissible 
footage required that the flock was not 
disturbed, that all members of the flock 
were visible on screen, and that all 
members of the flock were on a grassy 
surface. Figure 3 is an example of 
analyzable paused video footage. 
 
 

  
Figure 1: Example of vigilant goose. If the neck is 
above the red line, goose is considered to be vigilant. 
 
 

 
Figure 2: Example of non-vigilant goose. If neck is 
below the red line, goose is considered to be non-

vigilant. 
 
 

 
Figure 3: Analyzed footage of an 11-goose flock in 
which two geese are vigilant. 
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Results 

As shown in figure 4, in the flock 
of 11 there was an observed mean of 
2.2 vigilant geese over each 10-second 
interval. This correlates to an average 
of 20% of the 11 geese being vigilant 
(n=182, sd=1.9, range=1-8). As shown 
in figure 5, in the flock of 34 there was 
an observed mean of 13.1 vigilant 
geese over each 10-second interval, 
correlating to an average of 38% of the 
34 geese being vigilant (n=20, sd=3.17, 
range=10-23). As shown in figure 6, in 
the flock of 43, there was an observed 
mean of 10.3 vigilant geese over each 
10-second interval, correlating to an 
average of 24% of the group of 43 
geese being vigilant at one time (n=17 
sd=9.4 range=4-17). This relationship 
is shown in table 1. 
 
Table 1: Table shows the relationship between 
group size and % vigilance of goose flocks of 11, 34, 
and 43 

 
Size % Vigilance 

11 20 

34 38 

43 24 

 
In all flocks filmed the amount of non-
vigilant geese was considerably higher 
than the amount of vigilant geese. The 
relationship between vigilant/non-
vigilant changes, for the 11 it is 
approximately 25%, for the 34 it is 
approximately 66% , and for the 43 it is 
approximately 33%. This relationship 
is shown in figure 7. 
 

 
Figure 4: This graph shows the number of vigilant 
geese observed in the group of 11 by the amount of 
times these numbers of vigilant geese were 

observed.  
 

 
Figure 5: This graph shows the number of vigilant 
geese observed in the group of 34 by the amount of 
times these numbers of vigilant geese were 
observed. 

 

 
Figure 6: This graph shows the number of vigilant 
geese observed in the group of 43 by the amount of 
times these numbers of vigilant geese were 

observed. 

 

0

10

20

30

40

50

60

70

1 2 3 4 5 6 7 8 9

#
 o

f 
o

cc
u

re
n

ce
s 

# of Vigilant geese

0

1

2

3

4

5

1 3 5 7 9 11 13 15 17

#
 o

f 
o

cc
u

re
n

ce
s

# of Vigilant geese

0

1

2

3

4

5

1 3 5 7 9 11 13 15 17 19

#
 o

f 
o

cc
u

re
n

ce
s

# of Vigilant geese

4



 
   
Figure 7: This graph shows the average 
number of vigilant geese (blue) and the 
average number of non-vigilant geese (red), in 
groups of 11, 34, and 43.  

 
Because this data was being 

recorded by different people, it became 
important to be sure of the validity, 
and consistency of the results. Data 
collector 1 and data collector 2 
collected data on the same video, and 
the results were compaired. Results 
suggest that the methodology is in fact 
valid, with an R^2 value of .902. 
 
 
Discussion 
 
All three graphs form fairly clear 
Poisson curves, without multiple 
clusters or outliers, suggesting these 
graphs show consistent, true averages. 
The mode values of these unimodal 
curves are similar to the mean values 
of the respective distributions, further 
suggesting the validity of these 
averages. We also found that in a 
group, more geese are generally non-
vigilant than are vigilant. When the 
three groups are compared, however, 
there is no visible relationship between 
group size and vigilance. The data 
shows that the percentage of vigilance 
in groups of 34 and 43 are higher than 

in the group of 11, with the flock of 34 
displaying the highest rate of vigilance. 
Contrary to the hypothesis of this 
study, there is no inverse relationship 
between group size and vigilance rates 
shown in this data.  
            The validity tests show that 
methodology is not a factor of 
inconsistency. The absence of a 
correlation between group size and 
vigilance for Canada geese is likely due 
to the small sample size of this pilot 
study. More data collection is needed 
to determine whether flock size affects 
goose vigilance in the same way that 
social groups have been shown to 
effect individual member vigilance.  

Many studies show the 
relationship that exists between larger 
group size and lower vigilance rates, 
although it is unclear as to why this 
behavioral pattern occurs. The ‘many 
eyes effect’ hypothesis (Pulliam, 1973), 
suggests that the negatively correlated 
relationship between group size and 
vigilance exists because the vigilance of 
multiple flock mates leads to an 
increased probability of detecting 
predators, and therefore individual 
geese do not need to be as vigilant.  In 
the study, Pulliam (1973) shows that 
there is a significant decrease in an 
individual starling’s (Sturnus 
vulgaris) vigilance when the animal is 
in a group. A lone starling looks around 
an average of 23.4 times per minute, 
while in a group of 10, an individual 
looks around only 11.4 times per 
minute. It is particularly noteworthy 
that when presented with a simulated 
predator, despite each individual’s 
decreased vigilance, the group of 10 
reacted 1 second faster to the predator 
than the lone starling did. This study 
suggests that the increased detection 
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time proposed in the ‘many eyes effect’ 
is a potential cause for group vigilance. 

The challenge for this study, as 
well as looking for a relationship 
between group size and vigilance, 
becomes understanding what factors 
besides flock size have an effect on 
vigilance rates. Flock location, such as 
areas of high food density verses low 
food density, and high risk versus low 
risk environments, have been shown to 
change vigilance rates in social birds 
(Lima, 1987). Proximity to cover has 
traditionally been viewed as a 
heightening risk, creating increased 
vigilance rates. However, Pöysä (1994) 
proposes a non-linear relationship 
between distance to cover and rates of 
vigilance. His data suggests that birds 
exhibit lowest vigilance rates at a 
median distance from cover. In 
extreme proximity, such cover limits 
the bird’s ability to monitor its 
surroundings. But, when far from 
cover, vigilance increases because 
individuals have no protection. 
However, the Canada Goose does not 
use cover for the function of protection 
and therefore would be safest when 
farthest from cover.  Furthermore, the 
study shows that when distance to 
cover is taken into account, the 
negative relationship between 
vigilance and group size remains, 
suggesting distance to cover would not 
affect our hypothesis. 

Another hypothesis supporting 
the inverse correlation between 
vigilance rates and group size is the 
edge effect. Individuals on the edge of 
the group have been observed to be 
more vigilant than other geese due to 
the increased predation risk of being 
on the outside of the flock (Inglis and 
Lazarus, 1981). Larger groups have 
fewer geese on the edge of the group, 

relative to group size. Thus, as group 
size increases, a smaller percentage of 
geese are vulnerably positioned at the 
edge of the group, decreasing the group 
vigilance rate. Still, other factors could 
contribute to this relationship. As 
Roberts (1996) notes, vigilance rates 
could decline in larger groups because 
there is increased competition for food, 
and each individual is more pressured 
to feed. However, the Canada Goose 
mainly feeds on grass, an abundant 
resource in the open fields where our 
study took place, meaning increased 
competition would likely not affect 
vigilance in this case. 

It has also been suggested that 
scanning behavior in birds may be for 
purposes other than detecting 
predators. Beauchamp (2009) 
observes that birds may monitor each 
other’s behavior either to detect 
cheaters, members who do not do their 
fair share of vigilance, or to imitate the 
vigilance of neighbor birds. Both of 
these hypotheses would affect 
vigilance rates, but the relationship 
between neighbor monitoring and 
group size is unclear. 

Potentially, many factors can 
affect vigilance besides flock size. 
Future studies will include the 
investigation of 1) the effect that 
distance to cover has on rates of 
vigilance. This could be measured by 
determining proximity to viable cover 
for each flock. 2) An investigation of 
the edge effect. Footage could be 
reviewed to monitor the vigilance rate 
of each individual goose. If individuals 
on the perimeter of the flock show 
significantly greater rates of vigilance, 
the edge effect would be a plausible 
explanation for a correlation in the 
study.   
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Abstract: Tissue engineering, having already proven capable of treating heart failure, has 
the potential to lead to many more medical breakthroughs.  The extracellular environment 
(ECM) has demonstrated its role as a pivotal component to a cell’s development, and, as 
such, has become of hallmark interest to the field of tissue engineering.  A seminal study 
by Engler et. al. (2008) demonstrated the ECM’s quintessential role in cellular 

differentiation.  Thus, the present study focused on altering sodium alginate’s elasticity for 
use as a cell scaffold.  Sodium alginate becomes a hydrogel when its α-l-guluronic (G) 
molecules link to calcium.  The goal of this study was to find out how changing the 
concentration of calcium chloride and sodium alginate in an alginate solution affects its 
elasticity with the ultimate goal of being able to mimic the Young’s Modulus of the cervix: 
40 kPa.  The study found that, overall, calcium when added at the same concentrations as 
sodium alginate, produced an overall more elastic gel.  However, increasing sodium 
alginate resulted in a greater effect on the gel’s elastic modulus.  The increase of both 
variables beyond 1.5% of their respective solutions resulted in a counter-intuitive decrease 
in the gels’ elasticity.  The discontinuation in the gain of elasticity was attributed to the fact 
that the solute that was not increased became the limiting reactant.  The decrease, however, 
has previously only been attributed to a break down in the “zipping system” of the alginate 
or the replacement of CaCl2 linkages by calcium.  The same decrease was observed when 
the concentration of alginate was increased; the trend has previously been attributed to the 
possibility of sodium ions replacing the calcium ions that gel the alginate. The study 
provided important insight into the differences resulting from increasing the calcium 
chloride concentration versus increasing the alginate concentration that can serve as 
foundation for future studies into other factors that affect cellular differentiation.  
   
Introduction 

Tissue engineering—the ability to 
induce regeneration of lost cells or 

tissues— has already proven to be a 
successful treatment for heart failure 

Journal of Serious 
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(Ceccaldi, et. al., 2012) and is one of the 
most promising fields in biomedical 
research in terms of its potential to 
produce other breakthrough solutions to 
devastating conditions including 
amputations and paralysis.  In addition to 
cells themselves and inter-/intra-cellular 
signaling, scaffolds and the mechanical 
properties of the extracellular matrix 
(ECM) are key components of tissue 
engineering.  The ability to replicate both 
the structural and functional 
characteristics of the extracellular 
environment is crucial to being able to 
grow cells that will regenerate expressing 
the desired genes (Fonseca, 2014).    
 Produced by the cells themselves, 
the ECM is a diverse make up of proteins 
and polysaccharides secreted mainly by 
fibroblast cells (Alberts, et. al., 2002).  
The makeup of the environment 
surrounding a cell is one of the primary 
ways of affecting a cell’s properties.  
Studies on the ECMs of various cells 
types have confirmed that the ECM 
affects such characteristics as the 
morphology of embryonic cells, the 
fibroblast remodeling of collagen ECMs, 
and also has an effect on the cellular 
development of the central nervous 
system (Saha, et. al., 2008).  And, thus, of 
paramount importance to the field of 
tissue engineering is the ability to alter 
the ECM to mimic that of the cell that one 
desires to engineer. 
 One of the properties of the ECM 
necessary to consider and engineer is its 
elastic modulus.  Previous seminal 
research has found that by placing 
mesenchymal stem cells (MSC) in a 
scaffold that mimics the elasticity of the 
ECM of the brain, muscles, or osteoids, it 
is possible to differentiate the MSCs into 
cells that closely mirror the morphology 
of those in the aforementioned locations 
(Engler, et. al., 2006).  

 Sodium alginate, because of its 
degradability, ease of use, and ability for 
cells to grow in it, is able to serve as a cell 
scaffold (Wang, et. al., 2003).  Sodium 
alginate— originating from brown 

seaweed— gets its form from its linked β-
d-mannuronic (M) and α-l-guluronic (G) 
molecules. When divalent cations such as 
Ca2+ are introduced, they bind to the G 
sites and turn the alginate into an elastic 
hydrogel (Kuo, 2001).  As a result of this, 
the more links between the G sites and 
calcium there are, the firmer the resulting 
gel is; thus, by changing the number of 
these links, the gel’s elasticity is easily 
altered (Banerjee, 2009).   

In this lab, the objective was to 
provide further insight into effective 
ways of manipulating the elastic modulus 
of sodium alginate hydrogel. This, as a 
result, serves as a means of predictably 
tuning the elasticity of sodium alginate, 
and thus its feasibility for use as a cell 
scaffold that most closely matches the 
tissue type desired.  To attempt to 
understand alginate’s ability to attain 
certain elasticity and the conditions 
necessary to achieve specific Young’s 
Modulus values, the goal elastic modulus 
for the alginate in this lab was set at 40 
kPa, the elasticity of the cervix (Hobson, 
2008).  The cervix was chosen due to the 
wide availability of HeLa cells that can be 
tested on the bioengineered scaffold.  
Furthermore, being able to successfully 
replicate the extracellular environment of 
the cervix will make it possible to test the 
viability of treatments on cervical cancer 
with HeLa cells and also execute further 
tests on said cells.      

Two methods of altering the 
number of G-calcium linkages, and thus 
the elasticity, of the gel were employed—
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changing the alginate concentration and 
changing the CaCl2 concentration.  Both 
were tested for their effect and resulting 
elasticity.  
 
Materials and methods 
 To achieve the desired 
concentrations of sodium alginate, 
solutions of 1% and 2% alginate were 
combined with 1% aqueous CaCl2 
solution.  Each of the five solutions—
0.25%, 0.5%, 1.0%, 1.5%, and 2.0% 
alginate— were placed in fly vials and 
stirred profusely for about 15 seconds 
with a glass stir rod until gelation 
occurred.  After this, the excess liquid 
was poured off.   
 The same method was employed 
when changing the calcium chloride 
concentrations: 1% and 2% aqueous 
calcium chloride solutions were 
combined with 1% sodium alginate 
solution to achieve the desired 
concentrations of 1% and 2% CaCl2.  

After stirring profusely—again for about 
15 seconds with a glass stir rod until the 
hydrogel formed—the excess liquid was 
poured off. 
 To calculate the Young’s 
Modulus of the gels, first, the top or peak, 
of the gel was marked on the outside of 
the fly vial.  Next, a 100g weight was 
placed on top, and the depression of the 
gel was measured and marked.  The 
equation for the Young’s Modulus used 
was: 

 
The standard equation for stress was 
used: 

 
and, in this case, 

 
where Cd is the height of the depression 
and Ct is the total, original height of the 
gel.  
 
Results 

As the percent of alginate in the 
solution was increased from 0.25% to 
1.5%, with the exception of from 0.5% to 
1.0% where there was a slight decrease, 
the Young’s Modulus increased from an 
average of 4.24 kPa to 17.525 kPa. 
However, between 1.5% and 2.0%, the 
Young’s Modulus decreased by 10.18 
kPa, going from 17.525 kPa to 7.345 kPa.   
The elastic modulus of the alginate 
between 0.25% alginate and 0.5% 
increased by 2.97 kPa, making it the 
second highest increase just behind that 
between 1.0% and 1.5% (10.46 kPa). The 
gel experienced a slight drop in elasticity 
between 0.5% alginate and 1.0% alginate: 
-0.145 kPa (Table 1).  

Percent 
Alginate 

Average YM 
(kPa) 

Δ from previous 
value (kPa) 

0.25 4.24 — 

0.5 7.21 2.97 

1 7.065 -0.145 

1.5 17.525 10.46 

2 7.345 -10.18 
Table 1 Resulting Young's Modulus (YM) values and 

differences between values from an increase in the 

concentration of sodium alginate in the solution.  Sodium 

alginate concentration was increased in increments of 

0.5% (with the exception of 0.25 to 0.5%) from 0.25% to 

2%.  The depression of the gel under weight was then 

measured allowing the Young’s Modulus to be calculated.   

As with the increase in sodium 
alginate at higher concentrations, as the 
amount of CaCl2 was increased from 1% 
to 2% in solution, the elastic modulus 
also decreased, going from 28 kPa to 20.6 
kPa (Table 2).   
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Percent 
Alginate 

Average YM 
(kPa) 

Δ from previous 
value (kPa) 

1 28 — 

2 20.6 -7.4 

Table 2 The Young’s Modulus values and changes between 

them resulting from a change in the concentration of CaCl2 

in the solution.  The concentration was increased from 1% 

to 2%, and then the depression of the gel under weight was 

used to calculate the Young’s Modulus.   

 Although both gels experienced 
decreased elasticity at 2.0% solute, the 
decrease between 1.5% and 2.0% alginate 
(10.18 kPa) was significantly higher than 
between 1.5% and 2.0% CaCl2

 (3.6 kPa).  
A decrease of 3.6 kPa, however, assumes 
that the elasticity of 1.5% CaCl2 falls 
exactly on the line between 1% and 2% 
CaCl2, as no data was collected at 1.5% 
CaCl2.  Additionally, the gel was at a 
higher elasticity throughout when the 
Calcium chloride concentration was 
changed as opposed to when the alginate 

concentration was changed (Figure 4). 
   
 
Discussion 
 The data shows that increasing the 
concentration of calcium at the same rate 
as of alginate produces a comparably 
higher elasticity at the same 

concentration of each solute.   But, while 
the calcium produces a higher overall 
elasticity at similar concentrations to the 
alginate, increasing the alginate has a 
larger effect than increasing calcium 
chloride concentration as shown by the 
fact that the change in elasticity between 
1.5% and 2.0% alginate is -10.18 kPa, 
and between the same concentrations of 
calcium, it’s only m=-3.6kPa.     

As expected, increasing the 
number of potential G-calcium linkages 
did produce an increased elasticity, 
except for when the concentration of 
calcium exceeded 1% or when the 
concentration of alginate exceeded 1.5% 
at which point the elastic modulus 
actually decreased.  A very plausible 
theory for why there was no further 
increase at those concentrations is that all 
possible G-calcium linkages had been 
made, and thus, whichever solute was not 
increased had become the limiting 

reactant at that 
concentration 

of the other 
solute.   

 This 
theory, 

however, fails 
to explain why 
the Young’s 

Modulus actually decreased, rather than 
just remaining constant.  While it is 
possible that this decrease was in error, 
the data is supported by the fact that 
changes in the concentration of both 
solutes experienced a decrease between 
1.5% and 2.0% of the respective 
solutions. Furthermore, both Davidovich-
Pinhas and Bianco-Peled (2010) and 
Donati et. al. (2005) observed a similar 
trend whereby adding enough calcium to 
the alginate solution actually produced a 
decreased Young’s Modulus, which 

Figure 4 Comparison between Young’s Modulus as the 

concentration of the two solutes (CaCl2 and sodium 

alginate) was increased.  The change in elasticity between 

1.5% and 2.0% concentration of alginate was greater than 

that of Calcium chloride, although increased CaCl2 

consistently had a higher elasticity than increased sodium 

alginate.   
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further authenticates this study’s validity.  
Both studies attributed this phenomenon 
to the potential that the oversaturation of 
calcium could have led to a failure in the 
“zipping system,” and, as such, junction 
zone conjugations formed.  This, 
however, is one of the few theories 
proposed on why this phenomenon 
occurs.   

Ahearne, et., al (2005) also found 
that increasing the alginate to 2% resulted 
in a decrease in the hydrogel’s elastic 
modulus.  They associated this 
counterintuitive result with the possibility 
that the excess sodium ions actually 
replaced calcium ions and resulted in 
reversal of the linkage of the G sites to the 
CaCl2.  

More data than what was 
collected in this pilot study, however, 
would be necessary to further aid in 
finding the exact concentrations of either 
solute necessary to achieve specific 
elasticities.  Trials of concentrations in 
between the intervals tested would allow 
for the ability to know to a greater degree 
of precision the required concentration of 
solute necessary to achieve the elastic 
modulus of any ECM.  Additionally, a 
larger sample size is critical to achieving 
such a degree of precision and to rule out 
the possibility that the observed trend was 
in error.   

While this study was successful in 
achieving a comparison between the 
effects of increasing the concentration of 
sodium alginate and calcium, it failed to 
produce a hydrogel matching the elastic 
modulus of the cervix. The highest 
achieved Young’s Modulus was only 28 

kPa, which was far off from the cervix’s 
40 kPa. Banjerjee, et. al. (2008) increased 
the concentration of alginate and of 
calcium simultaneously resulting in gels 

more elastic than 28 kPa.   Rezende et. al. 
(2008) also increased the two 
concentrations to a further extent than the 
present study.  They found that when they 
used a solution of 2% sodium alginate 
and 3% CaCl2, they could achieve an 
elastic modulus of close to 52 kPa.  They 
also tried a solution made up of 3% 
sodium alginate and 2% CaCl2 and found 
that, with this solution, it was possible to 
achieve a Young’s Modulus of nearly 48 
kPa. This data not only supports the 
theory that the solute that is not increased 
acts as the limiting reactant, and thus, 
both solutes must be increased together, 
but it also supports the observation that 
the CaCl2 produces an overall higher 
elasticity in the hydrogel as compared 
with when sodium alginate is increased at 
the same rate.   
 One challenge of the method used 
in this pilot study was the evenness of the 
tops of the gels; most of the gels formed 
peaks rather than a smooth surface 
making it more difficult to use weights to 
measure the depression.  Kuo and Ma 
(2001) did extensive research on how 
gelation rate affects the integrity and 
homogeneity of sodium alginate 
hydrogel.  They found that a faster 
gelation rate produces a lumpier and less 
integral hydrogel.  They specifically 
found CaCl2 to be a solute that resulted in 
a faster gelation as compared with CaSO4 
that was slower, but produced a more 
homogenous and stronger gel.  A clear 
potential solution to the logistical 
problem of the peaks formed by the gels 
could be found in trying a different 
calcium ion, although this could also 
affect that elastic modulus of the gel.   
 This study served as an important 
basis for future research that can include 
other variables.  Having successfully 
determined ways to manipulate the elastic 
modulus of sodium alginate hydrogel, 
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future studies would look at other factors 
that affects cells’ abilities to regenerate 
under synthetically created conditions.  
Guo et. al. (2014) discovered an 
important connection between the pH of 
a cell’s surrounding environment and its 
viability.  Considering the wide variation 
of pH environments in the body, this 
would be an important factor to combine 
with the Young’s Modulus of the 
extracellular environment with the 
ultimate hope of gaining the ability to 
artificially replicate the growth of 
principal parts of the body either to 
supplant them, or for research on viable 
cures to a variety of illnesses.        
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Modern Middle East (F) 
 

Saudi Arabia and the Modern Middle East 

 
The “modern” Middle East really began to emerge during the twentieth century, and 

largely as a result of Western incursion.  Saudi Arabia, often considered the heart of the region, 

developed into the powerful nation-state it has been for the past eighty-three years during this 

surge of Western involvement and intervention.  It did so not directly because of colonialism, but 

as a consequence of the interest Western states began to take in the Middle East as the far-

reaching reign of the Ottoman Empire crumbled at the end of the 19th century.  Most 

prominently, Britain and France, and later the United States, took advantage of opportunities to 

gain influence and access to important sites and resources.  The newly established Saudi Arabia 

was no exception, and in its rise to power and current role in regional and world politics, it 

defines a Middle East caught between serving nation-state and traditional Islamic interests.   

In 1744 the Saud family formed a state in the Arabian Peninsula, based on the principles 

of Wahhabism, which advocates a more severe, traditional interpretation of Sunni Islam.  In 

1932 the kingdom of Saudi Arabia was declared with the union of the Hejaz, where the holy 

cities of Mecca and Medina are located, and the Nejd, the central region of the Peninsula.  Six 

years later, the Standard Oil of California Company (now Chevron) accidentally discovered oil 

in the Arabian Gulf.  Following this ground-breaking discovery, the Arab American Oil 

Company (ARAMCO) formed and was given exclusive rights to drill until 1980.1  As the 

world’s biggest producer and exporter, oil transformed the country, bringing it great wealth and 

modernity.  Saudi Arabia’s borders and leaders were not put in place by a Western power, but it 

was the United States’ continued presence that enabled its rise to power. 

This is not to say that the Saudis have been controlled by American interests.  The Arab 

Oil Embargo of 1973 forced the US to oversee negotiations with Israel and Arab nations that 

would be more favorable to them.  Perhaps the US-Saudi relationship, in which the Saudis have 

been proven to have bargaining power, is evidence of the strength of political Islam and its 

potential for increased power.  Despite the tumult throughout the history of the modern Middle 

East – conflicts with Israel, socio-political revolutions, Islamic terrorism and jihadism, etc. – and 
                                                           
1 http://www.saudigazette.com.sa/index.cfm?method=home.regcon&contentID=200805186773 
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internal events that jeopardized the stability of Saudi Arabia, the Saudi regime has achieved a 

political legitimacy that is scarce in the region.  Middle East specialist Richard Nolte writes that 

the Kingdom’s founder Ibn Saud had learned that the “sword of faith was two-edged, not to be 

neglected but not wholly to be relied upon, and that the hard core of zeal was subject to decay. 

Religion as the basis of an enduring state was not enough....A far more vital basis of enduring 

rule was the vast increase of income the new state was able to secure.”2  By adhering to a 

traditional form of political Islam while also pursuing great wealth, Saudi Arabia has sustained 

itself as a powerful political entity.  Although the Saudis have faced backlash to what is viewed 

as a corrupt, westernized version of Islam, they have funded the propagation of Wahhabi Islam 

around the world, and chosen their own allies, regardless of Western interests.   

Yet despite being in many ways the epicenter of Islam in the Middle East and the world, 

Saudi Arabia has depended on the non-Islamic West at a time when much of the Middle East 

finds itself in conflict with the forces the West represents.  During the Gulf War, the United 

States, along with other nations provided 500,000 troops, which successfully expelled Iraqi 

forces from Kuwait in a matter of five days, following Iraqi president Saddam Hussein’s 

invasion and threat to advance into Saudi Arabia.  The American involvement in early 1991 

provided a pretext for its continued presence in the Kingdom, which became one of the 

contributing factors to the September, 2001 attacks. 3  In 1996, the Saudi militant Osama bin 

Laden, whose offer of 100,000 fighters to the Saudi monarchy to fight off the Iraqis in 1990 had 

been declined, declared war on the US.  As US forces remained in the Kingdom, he stated that 

“Terrorizing you, while you are carrying arms in our land, is a legitimate right and a moral 

obligation.”4 

 Even as Saudi Arabia continues to pursue an undemocratic style of governance and 

fundamentalist society, the United States maintains strong diplomatic and economic ties with it, 

sometimes producing unwanted outcomes.  American-sponsored Saudi oil wealth made it 

possible for the bin Laden Construction Group, Osama’s father’s company, to achieve its own 

wealth.  This, in turn, enabled bin Laden to establish a terrorist organization, Al-Qaeda, whose 

tentacles would spread around the world, causing 2,996 deaths with its September, 2001 attacks. 

                                                           
2 Richard Nolte, "From Nomad Society to New Nation: Saudi Arabia," chap. 2 in K. H. Silvert (ed.), Expectant 
Peoples (New York: Random House, 1963), p. 83. 
3 http://www.npr.org/2011/02/24/133991181/twenty-years-later-first-iraq-war-still-resonates 
4 Wright, Lawrence. The Looming Tower: Al-qaeda and the Road to 9/11. New York: Knopf, 2006. Print, p. 4. 
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Domestic violence and child abuse are prevalent in Saudi Arabia and women have few political 

or legal rights, yet in a politically complicated world, the country presents itself as a better ally to 

the US than the likes of the Islamic State and its violent extremism.  The United States, which 

purports to be the model of democracy and freedom in the world, is closely allied not just with 

the world’s biggest oil exporter, but with its biggest terrorism exporter as well.5 

Saudi Arabia, a wealthy nation pitted against many factions of political Islam, from Iran 

to Syria, as well as Western values, is representative of a “modern” Middle East – one in which 

various forces struggle, not independently or as a Pan-Arab movement, but as coalitions, to build 

great power upon the rubble of twentieth century Western infiltration.  At the same time as 

Western and Saudi value systems seem to oppose each other, Saudi Arabia makes it clear that the 

world faces no “clash of civilizations.”  Various Islamic nations and groups pose threats to the 

Saudis and their fellow members of what Israeli political scientist, Ofir Haivry, calls the 

“Autocratic Sunni Coalition.”  Saudi Arabia and its allies are resolved to combat the rise of 

Shiite Iran to cement their own dominance in the region.6 

The fruits of oil wealth in Saudi Arabia and the Arab Emirates (Kuwait, the United Arab 

Emirates, and Qatar) are modern, technologically advanced cities, mass media, and mass 

education.  Modern, but traditional Saudi Arabia, and its relationships with the West and with its 

neighbors in the region, prove the conflict is not reducible to two extremes: secular modernity at 

one and brutal religious fundamentalism at the other.  The US and Saudi Arabia might again find 

themselves in opposition to each other, only this time, the Islamic kingdom might find an 

unlikely ally in Israel, as they both oppose a nuclear proliferation deal with Iran.  The US is also 

becoming increasingly less dependent on the Saudis for oil, so such a “decisive strategic 

weapon” as the Saudis had in their possession twenty-two years ago, might no longer be so 

easily accessible.7  As “the only large and solvent Arab state left standing after the Arab Spring,” 

as Haivry writes, the Kingdom has great potential to influence the future of the region.8   

                                                           
5 http://www.telegraph.co.uk/news/worldnews/wikileaks/8182847/Wikileaks-Saudis-chief-funders-of-al-Qaeda.html 
6 Shifting Alliances in the Middle East.  Haivry, Ofir.  October 2014.  Commentary; p. 29 
7 Middle East Conflict. Sonia G. Benson. Vol. 1: Almanac. 2nd ed. Detroit: UXL, 2012. pp. 65-90. From Student 

Resources in Context. 
8 Haivry 
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Animal Behavior 
 
 

Exploring the Evolutionist’s Paradox of Homosexuality 
 
 
 
 Homosexuality is an extremely puzzling phenomenon in not only human 

evolution, but in the evolution of hundreds of other species as well.  If Darwinian 

evolution, through natural selection, is about maximizing reproductive success, how 

has homosexuality, a non-reproductive behavior, continued to exist? A behavior that 

reduces one’s own reproductive fitness should be negatively selected for, so why 

was this not the case? One hypothesis is that homosexual behavior is actually a form 

of reciprocal altruism that may, through same-sex alliances, increase one’s own 

reproductive fitness, and therefore be positively selected for. Homosexual behavior 

serves similar nonconceptive functions as nonconceptive heterosexual behavior, 

such as the maintenance of long-term bonds and of largely beneficial alliances 

(Kirkpatrick, 2000)(Driscoll, 2008)(Bagemihl, 1999)(Yamagiwa, 1987).   

 There is much to gain through same-sex alliances, such as protection and 

access to food (Kirkpatrick, 2000)(Yamagiwa, 1987)(Bagemihl, 1999). This is seen 

in male gorillas, where homosexual behavior is a means for subordinate gorillas to 

gain protection. Silverbacks defend blackback sexual partners from attacks by other 

silverbacks (Yamagiwa, 1987). Homosexual activity in bonobos, male and female, 

account for approximately 40-50% of all sexual interactions (Bagemihl, 1999). 

Immigrant bonobo females engage in genital-genital rubbing with high-ranking 

resident females to solidify alliances (Bagemihl, 1999)(Driscoll, 2008)(Kirkpatrick, 

2000). These behaviors promote bonding and give the non-resident female benefits 

such as protection and access to food (Driscoll, 2008)(Bagemihl, 1999). In fact, 

56



female bonobos engage in genital-genital rubbing so often that it is suggested that 

their female genitalia has evolved to accommodate the high frequency of the activity 

(Driscoll, 2008). The female bonobo’s clitoris is frontally placed, perhaps because 

natural selection has selected for a position on the body that maximizes stimulation 

during the genital-genital rubbing (Driscoll, 2008). 

 Homosexual pairing is also prominent in birds that share parenting 

responsibilities. In Laysan albatross, nearly one-third of all monogamous pairings 

are female-female (Bailey and Zuk, 2009). Successfully raising an offspring to reach 

sexual maturity, and therefore able to produce offspring of its own (an indirect 

fitness gain for its mother), requires the cooperative energy expenditure of two 

parents. Although same-sex female partners do not have a reproductive success as 

high as male–female pairs, their success is far greater than that of unpaired females 

(Bailey and Zuk, 2009). 

 Homosexuality in terms of reciprocal altruism is not unheard of in humans 

either. Among the K’ekchi’ Mayans of Belize, men with same-sex alliances in 

agricultural labor have a much higher productivity than unallied men, and as a 

result have significantly more children that survived past six months of age 

(Kirkpatrick, 2000). While the method of maintaining male alliances is not explicitly 

specified, homosexual behavior is condoned in Mayan culture (Kirkpatrick, 2000). 

Same-sex sexual behavior is, however, explicitly specified within “patron/client” 

same-sex alliances in Melanesia. In this relationship, the younger client provides 

agricultural labor and sexual services to the older patron, who in return provides 

food and education (Kirkpatrick, 2000)(Bagemihl, 1999).  

 In conclusion, homosexual behavior and partnerships are adaptive practices 

that can be positively selected for when resulting in a higher reproductive fitness 

than not having such relations, such as in Laysan albatross and the K’ekchi’ Mayans 
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of Belize. Same-sex alliances that serve the function of protection, such as in gorillas, 

conflict resolution and maintenance of alliances, such as in bonobos, and access to 

food, such as in “patron/client” relationships in Melanesia, may serve no 

reproductive benefit, but do however serve a huge survival benefit. Having a longer 

lifespan with more opportunity to reproduce should, by the theory of Darwinian 

Evolution, be selected for. While homosexuality is non-reproductive, the benefits 

reaped from it have shown to increase overall reproductive success. 
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Is Ovulation in Human Females Noticeable by Males? 

Ovulation is a phase of increased sexual receptivity and attractiveness, and is common 
among mammalian species.1  Human females, unlike most mammals, do not greatly advertise 
when they are ovulating, and some theories claim that human females lost their estrus over time.2  
Some arguments as to why ovulation might have been lost or concealed was that it might have 
reduced infanticide because it increased uncertain paternity,3 or that it might have promoted male 
provisioning and long-term pair-bonded relationships.4  However, there are some studies that 
show that ovulation is linked to smell and female body symmetry. To test if males can notice 
ovulation in females, there have been three experiments; one tested whether or not men could 
notice ovulation by smell, one whether or not men could notice ovulation by looking at pictures 
of different women, and one whether or not men could notice if strippers were ovulating based 
on how much a stripper made over six months.  Each experiment tested whether or not ovulation 
is linked to the body and to smell and if men both notice and make decisions based upon it.   

 Recent studies have shown that ovulation may be linked to body symmetry.  During the 
days leading up to ovulation, ears, fingers, and breasts become more symmetrical.5  Facial 
appearance may change during ovulation and be noticed by potential mates.  To test this, the 
experimenters recorded four photographs of women taken during the follicular (ovulatory) phase 
and the luteal (non-ovulatory) phase of their menstrual cycle.  Male judges looked at these 
pictures of the women and rated their attractiveness.  This experiment was done in the UK and 
the Czech Republic. Men were able to determine when a female was ovulating in the 
photographs by identifying which was “sexier”.  This shows that there are visible cues that show 
ovulation in the human face that men can identify.  The experiment showed that attractiveness of 
women’s faces varied across the menstrual cycle, and is higher in the ovulatory phase than the 
luteal phase, but the increase in attractiveness is subtle, and the mean effect size is small.  
However, enhanced attractiveness could lead to reproductive benefits for females by allowing 
them to enlarge their pool of potential mates, and it could act as a fertility signal that is 
detectable by long-term partners. 

 Another trait that might be linked to ovulation in females is body odor.  A pleasant or 
“sexy” body odor could be linked to low fluctuating asymmetry, because having a symmetrical 

                                                           
1 Krug, R., Moelle, M., & Fehm, H. L. (1999). Variations across the menstrual cycle in EEG activity during thinking and mental relaxation. 
Journal of Psychophysiology, 13, 163–172 
2 Burt, A. (1992). Concealed ovulation and sexual signals in primates. Folia Primatologica, 58, 1–6. 
3 Benshoof, L. & Thornhill, R. 1979 The evolution of monogamy and loss of estrus in humans. J. Soc. Biol. Struct. 2, 95–106. 
4 Strassmann, B. I. (1981). Sexual selection, paternal care, and concealed ovulation in humans. Ethology and Sociobiology, 2, 31–40. 
5 Manning, J. T., Scutt, D., Whitehouse, G. H., Leinster, S. J. & Walton, J. M. 1996 Asymmetry and the menstrual cycle in women. Ethol. 
Sociobiol. 17, 129–143. 
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body indicated increased genetic, physical, and psychological health.6  During ovulation, females 
exhibited lower FA in breasts and digit traits more than any other menstrual cycle phase,7 and 
ovulating women, compared to non-ovulating women, displayed more sexual signaling in clubs 
and pubs by wearing tighter and shorter skirts, and by showing more skin.8  Men were tested to 
see if they could smell the difference between a woman during her ovulatory phase and a woman 
during her luteal phase.  Women were asked to wear one t-shirt during their ovulatory phase and 
another during their luteal phase for three consecutive nights.  Males smelled both shirts from 
multiple women after a week had passed, and judged that the shirts worn during the ovulatory 
phase was more “sexy” than the shirt during the luteal phase.  This suggests that ovulation might 
not be concealed and that men could use ovulation-linked odors in mate selection.  A negative 
relationship between body odor and the degree of FA was not observed when men rated female 
body odor,9 and men judged the body odor of facially attractive women as sexier than less 
facially attractive women.10  The ovulatory change in women could be used by males in ancestral 
populations as cues to guard their mate from other males (proximate cause), and mating with her 
(ultimate cause).  Non-paired males might use odor cues to pursue women instead of one without 
odor, as the male has a high chance of impregnation with the pleasant smelling female.  

 The next experiment tested if men, picking up on ovulatory cues, would act on them in a 
real-world setting: a “gentleman’s club” (strip club). Recent studies showed that women near 
ovulation are more attractive to males, as shown through more attractive body scent,11 greater 
facial attractiveness,12 and increased soft tissue body symmetry.13 To test if estrus was lost in 
human evolution, the menstruation cycle was tracked in eighteen strippers, as well as their work 
shifts and their tip earnings for 60 days to see if the ovulatory cycle effected tip earnings.  There 
were 296 recorded work shifts (around 5,300 lap dances).  Participants earned about $335 per 
five-hour shift during estrus, $260 per shift during the luteal phase, and $185 per shift during 
menstruation, while participants using contraceptive pills showed no estrous earnings peak. All 
women made less money during menstruation, whether on the pill or not. Women in estrus made 
$70/hour, women who were in their luteal phase made $50/hour, and menstruating women made 
$35/hour. This shows that women signal their fertility, that men can pick up on it, and that men 
act on it.   

 Each experiment proved that ovulation in women is noticeable, but subtle, and that men 
can notice these ovulatory cues.  Women display their fertility by odor, facial symmetry, body 
                                                           
6 Manning, J.T., Scutt, D., Whitehouse, G.H., Leinster, S.J. & Waltin, J.M. 1996 Asymmetry and the menstrual cycle in women. Ethol. Sociobiol. 

17 129-143 
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8 Grammer, K. 1996 The human mating game: the battle of the sexes and the war of signals.  Paper presented to the Human Behavior and 
Evolution Society Annual Meeting, 29 June, Northwestern University, Evanston, IL, USA. 
9 Thornhull, R. & Gangestad, S.W. 1999 The scent of symmetry: a human sex pheromone that signals fitness? Evol. Hum. Behav. 20, 175-201.  
10 Rikowski, A. & Grammer, K. 1999 Human body odor, symmetry and attractiveness. Proc. R. Soc. Lond. B266, 869-874 
11 Havlíček, J., Dvořáková, R., Bartoš, L., & Flegr, J. (2006). Non-advertized does not mean concealed: Body odour changes across the human 
menstrual cycle. Ethology, 112, 81–90. 
12 Roberts, S. C., Havlicek, J., Flegr, J., Hruskova, M., Little, A. C., Jones, B. C., et al. (2004). Female facial attractiveness increases during the 
fertile phase of the menstrual cycle. Proceedings of the Royal Society of London Series B, 271(S5), S270–S272. 
13 Manning, J. T., Scutt, D., Whitehouse, G. H., Leinster, S. J., &Walton, J. M. (1996). Asymmetry and the menstrual cycle in women. Ethology 
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symmetry, and increased sexual signaling.  Men pick up on these cues and judge that women that 
are ovulating are more attractive, as seen in these three experiments. 
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Storytelling 

11 May 2015 
She asks 
to be opened as if pain 

resides in the body like thirst, when pain 
is thirst is a strain of desire. 
 
I tell her desire isn't held in the tongue, which is difficult and discomforts me because I 
already cut out my tongue to stop wanting. 
 
 -- Trevor D. Ketner, "Amputation" 
 
 There are schools of thought that say to want is to feel pain, to feel pain is to want. 
 No one likes to hurt. No one likes to hurt themselves. But we come into life wanting, and 
most of us leave it the same way. Here they are, the awful facts that makes living so hard: we 
die, as does everyone, no matter how good we, or they, are; we are unhappy, because what we 
have is imperfect, and the few moments of perfection are just that-- moments. They end. 
Naturally, we wish this wouldn't happen.  
 This isn't news to anyone with experience being a human being, of course. 
 But "Amputation" addresses these issues with what feels like genuine originality, no 
matter that these topics are so perseverant as to be clichés in their own right. It's a poem about 
hurt, and love, and, more than anything, desire for a life that doesn't look like this one: a mother 
who begs to be cut into pieces if it'll grant her reprieve, a father who hasn't done it yet and 
doesn't seem close, a son who's tried to attack at the bitter human root, with little success. Where 
"Amputation" triumphs is the grace with which it presents the bloody rawness of its imagery. 
The last few lines both conclude the poem effectively and make clear the careful skill of 
employing the visceral without allowing it to speak entirely for itself. 
 The first section ("She asks to be opened ... a strain of desire.") of these final lines put 
what the rest of the poem has established into terms that no longer place the reader in the 
position of spectator; they are, now, privy to something universal, something the writer needs to 
tell us. While the sentence starts with "she," the mother is not at all the main feature of the story, 
now. So much of the previous parts of the poem are about describing something that, yes, is 
certainly universal, but is that also tethered tightly to the experience of the woman the reader 
sees observed. Here, though, there's a move towards objective language. "Pain / is thirst is a 
strain of desire": no 'I think's or 'I feel's about it.  This is a truth the reader is being expected to 
take as read. But because the poem starts with a carefully laid emotional foundation, a 
groundwork of real and painful experience, the lines don't feel pedantic or like a sudden shift into 
prescription. Instead, they come to the reader as a gift, a hard-earned pearl that the writer has 
fought to bring us. A relationship between reader and writer, then, is established at the same time 
as this move is made. The writer speaks to the audience, not merely in its direction, for the first 
time. 
 It's an elegant setup for the final stanza, the first and only instance of a first person 
subject within the poem. The reader isn't thrown suddenly into the narrator's world; they have 
already shared with us something so intensely personal as the advice that comes from hurt. Their 
confidence isn't a slap in the face, and it doesn't try to be. The poem stays far from the 
confessional mode by carefully constructing familiarity before truly personal information is 
divulged. "Amputation" is heartbreaking, but it doesn't try for gut-wrenching; it speaks of hands 
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11 May 2015 
severed, but doesn't make you watch the moving rivulets of blood until you choose to do so. The 
elements of shock value are there, but the ruthless insistence on them isn't. 
 And these elements are everywhere. "She asks to be opened" cuts to the quick, lays the 
reader a bare as the mother wishes she would be. "Thirst" is notable for its sheer physicality.  It 
doesn't simply reference a bodily need or sensation, like 'pain' or 'desire'; it entire meaning is tied 
up with the body, no symbolism about it. "Strain of desire," though, is made immediate with that 
use of 'strain': disease comes to mind, rapidly evolving viruses that take very quiet refuge. The 
introduction of the tongue, and cutting thereof, introduces another violently physical aspect . But 
these images aren't being used for the sake of themselves. They're being used to illustrate even 
further the nature of life -- fleeting, brutal -- that the poem speaks of. These are the soft, cruel 
bodies we know and use. The pain of thirst and the pain of severance are part and parcel with the 
pains of death and separation. 
 "Amputation" makes graceful and utterly powerful use of the body, even more so of the 
implications it carries. The poem is raw without vulgarity, intense without the blurriness caused 
by frantically throwing around emotional weight. It's sparse. It's careful. And, finally, by sparing 
the reader the tumult, Ketner carries them to revelation. 
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Stephanie Summerfield 
The Holocaust  

Memory: Remembering the Holocaust   

 Survivors of the Holocaust have been through an unimaginable ordeal, the horrors 

of which they are forced to continuously struggle with as their memory reminds them of 

the inexplicable atrocities they endured. Some survivors choose not to speak to their 

painful past, as it is too traumatic to recall. Others, however, decide for a myriad of 

reasons to share what they went through. Elie Wiesel is one of them. In the preface of 

Night, his memoir of his life during the Holocaust, Wiesel touches on a few reasons as to 

why Holocaust survivors might find it so challenging to speak about their past, apart from 

the distressing recollections it conjures up. Wiesel writes:  

“Convinced that this period in history would be judged one day, I knew I must 
bear witness. I had many things to say, I did not have the words to say them. 
Painfully aware of my limitations, I watched helplessly as language became an 
obsolete. It became clear that it would be necessary to invent a new language. But 
how was one to rehabilitate and transform words betrayed by the enemy? 
Hunger—thirst—fear—transport—selection—fire—chimney: these words all 
have intrinsic meaning, but in those times, they meant something else.” (viii-ix) 

 
One of Wiesel’s difficulties with writing about his experience during the Holocaust – that 

the words in existence do not do justice to that which happened – is also seen when 

reading first-hand accounts of the Holocaust. Survivor Judith Isaacson writes on her time 

in Auschwitz:  

“Glancing around, I tried to estimate the size of the crowd. Thirty or more 
barracks… each barrack now down to three or four hundred: some ten to fourteen 
thousand nude women! Who would believe it? After the war, they would have to 
make a movie, a Hollywood epic — Budapest wouldn’t have the props. I gazed at 
the scene to record every detail, more like a spectator than a participant.” 
(Hochstadt, Document 73) 
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Isaacson’s disbelief and detachment from what was occurring – she was about to 

experience a selection in Auschwitz that would decide her fate – speaks to the absolute 

incomprehensibility of the Holocaust for those experiencing it, for those in Allied 

countries, and for those reading about it years later. In a letter from July of 1944 to the 

Secretary of State for Air – Sir Archibald Sinclair – the British Foreign Secretary, 

Anthony Eden, writes, “…according to these reports [from the Jewish Agency in 

Palestine] 400,000 Hungarian Jews have already been deported to what he [a 

representative of the Agency] called “death camps” (Hochstatdt, Document 72). Eden’s 

use of quotations around the words “death camps” speaks to the nature of the Holocaust; 

the systematic horrors were so unprecedented, inhumane, and large in magnitude that 

they were, and will always be, extremely difficult to wrap one’s mind around. Wiesel 

writes:  

“Deep down the witness knew then, as he does now, that his testimony would not 
be received. After all, it deals with an event that sprang from the darkest zone of 
man. Only those who experienced Auschwitz know what it was. Others will never 
know. But would they at least understand?” (ix).  

 
It is clear, then, why survivors like Wiesel and Isaacson find it imperative to speak about 

the atrocities of the Holocaust: so the world can attempt to understand, as best one can, 

what happened in order to honor and remember the victims – and so that it never happens 

again. In telling their experiences, survivors pay the utmost attention to the specifics of 

their memories, making painstakingly sure that each aspect is exactly as it occurred. 

Steve Hochstadt, author of Sources of the Holocaust, speaks to Issacson’s diligence in 

making sure the details of her recollections are exact: 

“By the time Seed of Sarah [Isaacson’s Holocaust memoir] was published in 
1990, the wording had barely changed, but certain details were corrected. For 
example, right and left were reversed in the revised version, and the name of her 
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classmate who was sent to the right with other young women was changed. 
Isaacson’s compulsion to be as accurate as possible is characteristic of the 
writings of the Holocaust victims.” (Document 73).  
 
Although the details Isaacson revised do not make a substantial difference in 

regards to the substance of her recollection, the fact that she corrected them is of 

tremendous importance. Isaascson, Wiesel, and Holocaust survivors as a whole are tasked 

with an immense burden: to recall the darkest parts of their past and to honor the victims, 

all while trying to reclaim as much of their own happiness as they can and to live their 

lives on their own terms. And in telling the world of their experiences, they need to make 

every detail accurate. They want to know the public is hearing the horrors just as they 

experienced them, but they also need the public to know that what they are hearing or 

reading is entirely true. Wiesel writes, “Toward the end of their [the Nazis’] reign, their 

goal changed: they decided to leave behind a world in ruins in which Jews would seem 

never to have existed” (viii). Because of this, survivors must make sure that the world 

remembers what happened so that millions’ suffering does not go unnoticed or 

unrecognized, and so that it never happens again. “For in the end, it is all about memory, 

its sources and its magnitude, and, of course, its consequences.” (Wiesel, xv).   
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