








Figure 6

Shamai Thacker, hand-sewn medicine pouch, c. 2020.

Note: This was the first hand-sewn project completed by
the artist.

Figure 7

Shamai Thacker, hand-sewn barrette. Crystal rhinestone with
copper kissed glass bead roped edge. Dyed pig skin leather backing.
4-3/4:” wide x 4-'4” long.

Note: This piece won 2nd place at the 2022 Alaska State Fair.
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Figure 8
Shamai Thacker, earrings with a carved bone centerpiece

and braided edging. 3” long. 1-%” Wide.

Note: This piece won 2nd place at the 2022 Alaska State Fair.
Figure 9
Shamai Thacker, hoop earring with brick-stitch design and rope

design edge. 3” wide x 3” long.

102  UNIVERSITY OF ALASKA SOUTHEAST WRITING CENTER



Gender Norms, Accountability, and Transgender Persons

Abigail Grenier

University of Alaska Southeast
Sociology of Gender: SOCS377
Dr. Kasia Polanska

SUMMIT 2023/2024 103



Gender is deeply built into the social structure and organi-
zation of societies, with gender and sex being employed to create,
reify, and sustain differences between people and establish inequal-
ities based on gender hierarchies that generally value males, men,
and masculinity over other gender and sex categories (Gagné &
Tewksbury, 1998; Kimmel, 2000; Risman et al., 2018). Gender is
present across individual, interactional, and institutional levels, and
understanding of gender in social sciences recognizes gender as a
socially constructed phenomenon—rather than an inherent aspect
of biology—and in West and Zimmerman’s (1987) framing, as an
accomplishment for which people are accountable to each other
(Kimmel, 2000; Risman et al., 2018). The accountability of gender is
intrinsically tied to sex and sex categorization, with a normalization
of particular gender expressions as acceptable and worthwhile—
namely: masculinity, heterosexuality, and cisgender identity—and an
otherization and punishment of those who do not conform (Gagné
& Tewksbury, 1998; Kane, 2006; West & Zimmerman, 1987).
Transgender people, simply by their nature in not identifying with
their sex assigned at birth, challenge normative gender systems and
hierarchies that conflate sex with gender, interacting with gendered
systems and doing gender in unique ways, but they may also
reproduce gender hierarchies in working to achieve recognition as
their gender identity. Further, trans people’s disruption to normative
understandings of gender can be met with transphobia and violence,
and highlights aspects of how gender systems and accountability to
normative constructions of gender function.

West and Zimmerman’s (1987) “doing gender” framework is

one of the most commonly utilized perspectives of gender in socio-
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logical research (Risman et al., 2018). West and Zimmerman (1987)
conceptualized gender as a routine accomplishment embedded
within everyday interactions. West and Zimmerman (1987) extri-
cated gender from sex by distinguishing between gender, sex, and
sex category, putting forth that gender is activity meant to manage
social identification into a sex category, with sex category being the
application of criteria that utilizes sexed social displays that assume
an indication of biological sex classification as male or female (e.g.,
assumptions of chromosomes or genitalia based on readily available
information from both secondary sex characteristics and behavior).
That is, gender is not dependent on one’s sex, but is instead activity
meant to claim membership within a particular sex category and is
managed in light of normative conceptions, attitudes, and activities
associated with one’s sex category (West & Zimmerman, 1987).
Normative conceptions of gender and gender displays further
assume that there are essential masculine and feminine natures that
align with sex. To “do” gender is to engage in behavior wherein one
is at risk of gender assessment by others and its achievement is a
social-relational accomplishment that is present across individual,
interactional, and institutional realms. Failure to do gender in
accordance with broader social expectations of one’s sex category is
met with accountability that may come in the form of punishment
for deviating from existing standards of what is “natural” and “right”
and, through this accountability, gender and its normative concep-
tions legitimize themselves (West & Zimmerman, 1987).

Gender accountability is a fundamental aspect of doing
gender and is a driving motivator in creating diftference with

normative conceptions of appropriate gender conduct serving as the
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template that guides social interaction and which is reinforced by
social and political institutions (Kane, 2006; Miller & Grollman,
2015). Normative conceptions of gender elevate certain methods
of doing gender over others, with hegemonic masculinity holding
dominance as the most right and correct (i.e. normative) conception
of gender (Connell & Messerschmidt, 2005; Kane, 2006). Hege-
monic masculinity stands as a pattern of practice that allows for the
dominance of men over women and is the form of masculinity that
is most culturally exalted (Connell & Messerschmidt, 2005; Kane,
2006). Hegemonic masculinity differs by culture and time, and
stands in relation to other masculinities as the measuring stick of
gender normalcy, made ascendant through culture, institution, and
persuasion (Connell & Messerschmidt, 2005; Kane, 2006). Hege-
monic masculinity subordinates nonhegemonic masculinities and in
its legitimization of male privilege and dominance over women also
legitimizes race, class, and sexual orientation hierarchies (Connell
& Messerschmidt, 2005; Kane, 2006). Masculinities are in constant
relation with femininities, and while there are normative concep-
tions of femininity, the asymmetrical nature of patriarchal systems
prevents a true hegemonic femininity; instead, emphasized feminin-
ity, characterized by compliance, nurturance, and empathy, serves as
the correlate to hegemonic masculinity (Connell & Messerschmidt;
Risman et al., 2018).

Normative conceptions of gender impose specific and sex-
based parameters of what it is to be a man or a woman and leave
no true space for those whose identity does not conform to these
standards (Miller & Grollman, 2015). The prevalence of gender and

gender hierarchies across societies is backed by cultural socialization
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and institutional forces (Kimmel, 2000). These environments foster
the development of folk theories of gender, which are beliefs about
what gender is and how it is determined that provide causal expla-
nations and intuitive reasoning for sex and gender categorization
and normative gender present throughout people’s lives (Rad et al.,
2019). Individuals with more conservative and traditional views with
folk theories based more on conventional binary gender systems
tend to exhibit less support for transgender persons’ self-identified
gender, and men tend to express more anti-transgender and trans-
phobic attitudes than women (Rad et al., 2019). The association

of conventional and traditional views with transphobic sentiment,
along with the greater tendency for men to express such sentiment,
is an aspect of a belief in a gender and sex hierarchy that upholds
patriarchal views of sex that hold men and masculinity as more
worthwhile than women and femininity. Patriarchal and inequitable
gender structures rely on the denial of non-normative gender and
sex expression through transphobia, homophobia, and gender differ-
entiation; gay men and trans women particularly degrade the false
belief of male superiority as such individuals refuse normative and
hegemonic masculinity, “lessening” themselves from the supposed
height of male cisheterosexuality (Kimmel, 2000; Rad et al., 2019;
Rismen et al., 2018; Yavorsky, 2016).

Folk theories of gender built on conventional binary systems
tend to conflate sex, sex category, and gender. The perpetuation of
normative gender and beliefs of gender difference as irreconcilable
and inherent cannot logically stand when the incomplete biological
basis of gender is acknowledged. Understanding of gender, and its

common conflation with sex and sex category, may result in differing
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views of transgender people who have undergone gender-affirming
transition with surgical and hormonal interventions, as through
altering their sex they are viewed as aligning more with their
identified rather than their assigned gender (Rad et al., 2019). That
is, perceived—and actual—changes that bring trans people closer to
their identified gender through altering their biology, and thus sex,
result in a greater willingness for some to accept them as members
of the sex and gender that they identify as (Rad et al., 2019). This

is despite the possibility that such individuals may have placed
transgender persons into the correct sex category with or without
biologically based gender transition due to the tendency for people-
to place others into the sex category that seems most appropriate
(West & Zimmerman, 1987).

'The primacy of sex and sex category in gender determination
is further distinguished by the setting in which gender is assessed.
Cultural ideologies of gender determination—the social processes
of authenticating people’s gender and placing them into gender
categories in reaction to doing gender in interactions extending to
legal, policy, and imaginary determinations—tend toward either
biology-based determinations that focus on sex or identity-based
determinations that focus on the self-determination of the trans or
gender-nonconforming person (Westbrook & Schilt, 2014). These
competing cultural ideologies of gender determination are employed
in context-dependent manners in response to trans people depend-
ing on the perceived threat to gender norms and heterosexuality
posed by recognizing their gender (Schilt & Westbrook, 2009;
Westbrook & Schilt, 2014).

Public and private relationships indicate the intertwinement
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of gender and heterosexuality systems. Nonsexual public relation-
ships, particularly those between people of the same gender, do

not involve real or imagined interaction with genitalia and give
leeway for trans people’s gender to be determined on an identity
basis bestowing a “cultural genitalia” that matches with the gender
they identify as (Schilt & Westbrook, 2009). Private heterosexual
relationships are more stringent, utilizing biological determinations
of gender that demand that trans persons’ sex (genitalia) matches
their gender presentation (Schilt & Westbrook, 2009). The lack of
sexual interaction in public relationships and the association of sex
and genitalia in private relationships thus results in vastly different
reactions to gender determination as trans persons’ challenge to the
normative sex/gender/sexuality system is made explicit in private
settings and may be perceived as a threat cisgender persons’ claims
to heterosexuality status (Schilt & Westbrook, 2009).

Cultural ideology used to determine gender is further influ-
enced by whether a space is gender-integrated or gender-segregated
(Westbrook & Schilt, 2014). Gender-integrated spaces, such as
workplaces, tend to utilize identity-based determinations of gender,
while gender-segregated spaces, such as bathrooms, tend to utilize
biology-based determinations, demanding consistency with sex and
gender (Westbrook & Schilt, 2014). The requirements for trans
people’s gender to match their sex in these different spaces is, again,
intertwined with perceived threats to normative cisgender hetero-
sexuality. The undermining of normative binary gender systems
may elicit a “gender panic” followed by gender naturalization work
to reassert the legitimacy of such systems as natural (Westbrook &

Schilt, 2014). Naturalization work may occur interpersonally with
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denial of trans persons’ gender identity and violence, but also occurs
on policy and legal levels such as in the protection of gender-seg-
regated spaces from the imagined threat of trans persons (Schilt &
Westbrook, 2009; Westbrook & Schilt, 2014).

Gender panic in response to trans people in many cases may
be more specifically termed “penis panic,” as the exclusion of trans
people from gender-segregated spaces such as bathrooms, sports,
and locker rooms is predicated on the biological essentialist notion
that males are predisposed to be violent or dangerous to females
and will attempt to gain access to female spaces to enact sexual or
physical harm (Westbrook & Schilt, 2014). This view then intersects
with the conflation of sex and gender to frame trans women as
male-bodied individuals who pose a threat to cisgender women
(Schilt & Westbrook, 2009; Westbrook & Schilt, 2014). Trans men’s
gender identity, in turn, does not pose the same assumed threat, and
so while trans men may also be limited by biology-based determi-
nations, they are more likely to be evaluated with identity-based
determinations and allowed into gender-segregated spaces (West-
brook & Schilt, 2014). The use of two different cultural ideologies of
gender determination gives room for people who are not explicitly
transphobic to allow challenges to the normative gender system in
some domains while simultaneously reinforcing it (Westbrook &
Schilt, 2014).

'There are significant similarities in how sociocultural forces of
gender normativity, accountability, and maintenance of hierarchical
systems of power are experienced by trans persons, but experiences
also differ depending on gender identity. Trans women, as noted,

are often viewed as sexual and physical threats to cis women, but
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too, when they are accurately categorized into the sex category that
match their gender identity, they experience a downward shift in
the gender hierarchy from being viewed as men to being viewed as
women (Yavorsky, 2016). Trans men experience the opposite effect,
moving upward in the gender hierarchy (Yavorsky, 2016). That is,
trans men, women, and nonbinary trans people are all subject to
transphobia but the implementation of transphobia interacts with
normative gender systems so that trans women experience subju-
gation both for being women and for being transgender (Yavorsky,
2016). Trans women’s subordinate statuses therefore affect them
whether they are openly trans or not. Trans women may be pushed
into doing gender in stereotypically feminine ways that are not
internally felt as accurate to themselves to maintain recognition as
members of their gender category and avoid sexism (e.g., a trans
woman who would have spoken up in a meeting may refrain due
to receiving social punishment—gender accountability—for being
perceived as an outspoken woman) (Yavorsky, 2016). As such, trans
women are held accountable to normative gender and may replicate
unequal gender dynamics to retain their status as women.

'The extent of normative gendered power structures is further
highlighted in that the perpetration of discrimination and replica-
tion of gender hierarchy in interactions tends to be done more by
men than by women (Yavorsky, 2016). As noted above, transphobia
perpetrated against trans women by cis men may stem from a desire
to assert and elevate the male and masculine over other gender
statuses and punish those who deviate from masculinity (Yavorsky,
2016). This elevation of masculinity, specifically hegemonic mascu-

linity, is also felt by trans men who, while they may experience the
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opposite effect from trans women in gaining respect in social and
work contexts, also become subject to the implementation of mas-
culine hierarchies through violence (Connell, 2010; Abelson, 2014).
Gender accountability and potential punishment for deviation from
masculinity inhibit trans men’s transformative gender practices

and limits their gender expression to maintain recognition as men,
enforcing gender inequality and conformity (Abelson, 2014).

Trans people are not unaware of the predicament of poten-
tially replicating gender hierarchy when they do their gender
(Connell, 2010). Discrimination against trans people for sex-gender
nonconformity is further emphasized for nonbinary trans people
and otherwise gender-nonconforming trans people who attempt
to do masculinity or femininity in non-normative ways (Connell,
2010; Miller & Grollman, 2015). The social conformity pressures of
accountability enacted through discrimination and loss of relation-
ships may push some trans people to escape through detransition,
that is, to live less gender-fulfilling lives as the gender they were
assigned at birth to maintain social connection and retain others’
perception of their worth (Gagné & Tewksbury, 1998). However,
even with pressures, many trans people live as their identified gender
and even develop a feminist consciousness due to their positionality
as trans people (Connell, 2010; Gagné & Tewksbury, 1998). The
management of gendered interactions provides insight into gender
systems as trans people interact with and make sense of the discor-
dance between sex, sex category, and gender (Connell, 2010; Gagné
& Tewksbury, 1998). Strategies of managing gendered interactions
may result in doing normative gender, but may also extend to related

concepts of redoing or undoing gender wherein gender is either

112 UNIVERSITY OF ALASKA SOUTHEAST WRITING CENTER



done in a new manner or is separated from sex and sex category
(Connell, 2010; Miller & Grollman, 2015). Connell (2010) argues
that trans people’s gender management and accomplishment may

be considered a process of doing transgender, as the contextual
experiences of trans people’s gendered selves and the development
of feminist understanding of gendered interactions and norms create
particularly trans methods of doing gender.

There is a diversity of methods by which trans people do
gender. Some gender expressions may fall within norms, but there
are also concerted efforts among trans and genderqueer populations
to forge their own gender identities and expression outside of norms
(Darwin, 2017). Cultivation of gender through selective expression
of masculinity and femininity, as well as intentional combinations
to produce an androgynous gender accomplishment among gender-
queer people, are often accountable to, and act in relation to, binary
transnormative—and therefore to an extent, cisnormative—con-
structions of gender (Darwin, 2017). These efforts, however, still
challenge the beliefs that gender and sex are one and the same and
that biological sex difference is the guiding force of behavior and
action.

Efforts to move beyond the binary system are matched
in broader queer communities through rejection and resistance
to heteronormativity in approaches to relationship “rules” and
in the socialization of children by avoiding imposing normative
gender constraints and offering greater individual choice in gender
expression (e.g., offering children clothing, toy, or activity options
that may not typically be associated with their sex) (Averett, 2016;

Darwin, 2017). Such resistance among parents remains contextually

SUMMIT 2023/2024 113



situated in the level of support and safety they feel is available to
their children; that is, expression of gender-sex incongruity is largely
supported and at times encouraged, but is weighed against perceived
danger for such incongruence (Averett, 2016). The assertion of
greater freedom in gender and sexuality expressions, and intentional
offering of non-normative gender expression compares to cisgender
heterosexual parents’ approaches to gender. Among such parents, the
gender binary still holds great sway, particularly with boy children

as part of the pressure to maintain hegemonic masculinity; however,
even among these parents there has been growing resistance to
gender norms and acceptance and support of gender nonconformity
and variance (Averett, 2016; Rahilly, 2015).

It is evident that transgender people, as individuals whose
gender does not align with their sex assigned at birth, face partic-
ular pressure to present themselves and do gender to normalized
standards so as to attain social identification into the sex category
that matches their gender identity. Trans people may face violence,
anger, and other forms of aggression and dismissal originating
from people’s interest in the maintenance of a familiar cisnormative
gender hierarchy instilled by numerous sociocultural sources and
throughout our interactions, institutions, and imaginations. Trans
people do gender in relation to normative gender beliefs and cultural
ideologies, occasionally submitting to their demands, but always
challenging the legitimacy of a binary sex hierarchy that holds on to

difference so as to elevate cisgender heterosexual men over others.
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For decades, scholars have been unpacking Walt Whitman’s
defining work Song of Myself, which navigated the complexities
of gender and class in America by emphasizing the self and the
narrator. In handling these topics, which in Whitman’s time were
widely seen as taboo, Song of Myself was met with strong backlash.
Conservatives denounced the poem for its expansive ideas of sex and
sexuality, which went against the dominant gender and sex roles in
America. The cultural backlash was so intense that a judge in Boston
almost took legal action due to Leaves of Grass (Whitman’s defin-
ing collection of poetry, which includes Song of Myself) violating
“obscenity laws.” Since Whitman’s time, cultural opinion has shifted,
and there is more tolerance for the challenging of sexual and gender
norms. However, debates surrounding feminism, toxic masculinity,
and the real definitions of gender and sex are ongoing. In scrutiniz-
ing these constructs, it’s important to revisit literature from figures
like Whitman to better situate our understanding of the “new” in
the context of the old.

Whitman’s seminal work, Song of Myself, is notable for its
emphasis on the narrator, the self, and the concept of identity- par-
ticularly along class and gender lines. These themes parallel con-
temporary discourse surrounding “identity politics” (a term coined
by black feminists in the 1980s, which has since been co-opted and
muddled to refer to a broader cultural shift toward social justice)
to refer to the contextualizing of people’s life experiences through
the lens of one’s identity (race, class, gender, sexual orientation, sex,
ability, age). These modern discourses have platformed more critical
viewpoints on sex and gender, such as the works of philosophers

Judith Butler and Asta, as well as the perspectives of Indigenous
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people. These perspectives offer more nuanced understandings of
these categories which we can apply to Whitman’s work. Estab-
lished scholarship and interpretations of Whitman’s Song of Myself
are compiled in the complete commentary by Ed Folsom, and
Christopher Merrill. The complete commentary offers a foreword,
afterword, and analysis for every section of Song of Myself, which can
serve as a baseline for the discussions surrounding the poem. This
commentary can, at times, come off as aggrandizing and overly ab-
stract (like when it describes Whitman as “the poet who discovered
that unity is all”). As such, it can sometimes seem as if the com-
mentaries are less concerned with the implications of Whitman’s
metaphor and its applications to the world, and more with putting
Whitman on a pedestal.

In the afterword to Section 11, the authors of The Com-
plete Commentary place a great deal of emphasis on the repetition
of the number “twenty-eight”. In Section 11, the number is repeated
three times in the first stanza to describe the woman’s age and the
number of men bathing in the ocean. Because of its repetition, there
is assumedly some significance to the number itself- otherwise, why
wouldn't Whitman choose to emphasize “bathe” instead? Debates
surrounding the significance of the number twenty-eight pos-
it several theories, with some interpreting the number as being
representative of the states in the union. Though in fact, there were
thirty-one states in the union at the time it was written-- this in-
terpretation would claim that the woman in the window, Whitman,
and the reader all become the twenty-ninth, thirtieth, and thir-
ty-first bather respectively.

While there is truth in the latter part of this interpretation,
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it misses the forest for the trees. The significance here is not in the
number, arbitrarily matching the number of states in the union,

but in the deeper truth being expressed. That through imagination,
through desire and silent, contemplative daydreaming-- the woman,
the poet, and the reader all join these men in their expressions of
innate freedom. Not sexual, not romantic, not platonic, just human.
'The significance of this is surprisingly breezed over in the complete
commentary, which closes its analysis with the vague assertion that
“the true number is one— the expansive identity of the self.” Here,
the complete commentary falls short of a real exploration of the
gender and sex dynamics present in Section 11, paying far too much
mind to the comparatively banal repetition of the twenty-eight.

While the commentary does not give these aspects of the
poem the attention they warrant, it does address them briefly, de-
scribing the fifth through eighth stanzas as a scene in which “the
constraints of gender and social conventions are momentarily cast
aside,” that “Gender itself evaporates.” The depiction of gender as a
“constraint” is the key assertion of Song of Myself. Not only gen-
der, but sex, as Whitman describes the bathers’bellies as “bulging,”
“puffing and declining with pendant and bending arch,” descriptions
of the human form which, as stated by the commentary, “adhere
equally to aspects of both male and female anatomy.”

The ways the woman interacts with the bathers is remi-
niscent of modern queer literature, such as American poet Audre
Lorde’s biomythography “Zami: A New Spelling of my Name,” in
which Lorde’s account of her first homosexual experience evokes
imagery like the unseen hand passing over the bodies of the men in

the sea. “Loving Ginger that night was like coming home to a joy 1
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was meant for. My hands, wherever I touched, felt right and com-
pleting as if I had been born to make love to this woman” (Lorde). I
mention Lorde’s story because it helps to contextualize how expan-
sive “modern scholarship” is when it comes to Whitman’s work. To
understand our understanding of Section 11, we need to understand
the common lived experiences shared by others, who similarly tell
stories of breaking out of social categories and the fear of doing so.

“...how foolish and far-away those fears seem now, as if

loving was some task outside of myself, rather than simply
reaching out and letting my own desires guide me” (Lorde).

In her seminal 1990 book, “Gender Trouble: Feminism and
the Subversion of Identity,” philosopher Judith Butler argues, nearly
a century after Whitman, that gender and sex are intertwined,
socially constructed categories which adhere rigidly to an imaginary
binary, and that neither category is as immutable nor innate as hu-
mans have decided they are. Relying on a two-category system like
sex, Butler says, in which all peoples are divided into the categories
of male or female, man or woman, “depends upon the persistent be-
lief that sex is a natural given on which the social is constructed. Yet
if the distinction between nature and culture breaks down, then the
naturalistic basis for the binary frame is undermined and the frame
itself becomes questionable.” (Butler.) The ideas Butler put forward
in Gender Trouble were divisive and controversial, and set the tone
for decades of scholarly debate amongst feminists and social scien-
tists.

However, these ideas had evidently existed long before
Butler expressed them, as her assertions of the construction of sex as

a social category like gender map perfectly onto the character of the
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woman in the window in Section 11, who transcends these categries
of sex and gender to join the bathing men in ignorance and in spite
of their shapes which, in an otherwise gender-obsessed world, would
define the lives they would be forced to lead. The desires expressed
by the woman in the window, and Whitman by proxy, only make
sense when you take into consideration the significance of her sex
and her gender in relation to her social constraints: she is described
as wealthy, “handsomely drest, aft the blinds” of the window which
separate her from her innate, human desires. The woman in the
window is a human being, an animal, as the twenty-eight men are,
but western culture and social structure consign her to this role of
opulence which, importantly, she has a desire to escape. Here, Whit-
man is stating, as Butler does, that while our perceptions of gender
are built upon sex, which is itself a construct-- our core humanities
cannot help but shine through the boxes we are forced into at birth.
These ideas of the construction of sex and gender and the arbitra-
tion of their importance are not exclusive to Whitman and Butler,
however. Across time, and across the world, these systems of sex and
gender function differently, and more expansively. In Manuela Picq
and Josi Tikuna’s 2019 article “Indigenous Sexualities: Resisting
Conquest and Translation” (excerpted from “Sexuality and Transla-
tion in World Politics”), the authors delve into how indigenous
conceptualizations of gender, sex and sexual orientation defy not
only western heteronormative standards, but even the terminology
adopted by many queer communities in the English-speaking world
(namely, categories like those within the LGBTQ+ umbrella).
“Juchitén, internationally depicted as a gay paradise, is

known for having gender freedoms in stark contrast with
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the rest of Mexico. Their Zapotec society recognizes muxes
as a third gender (Mirandé 2017, 15). The muxes are people
who are biologically male but embody a third gender that is
neither male nor female, and who refuse to be translated as
transvestite. Muxes were traditionally seen as a blessing from
the gods; today they remain an integral part of society” (Picq
and Tikuna).

'This perspective offers important historical context with
which to approach the genderqueer coding present in Section 11.
While Whitman’s works were controversial, they were not un-
precedented; cross-cultural context such as that of the Zapotec
society, and several pre-colonial conceptualizations of gender (such
as two-spirit) lends credence to the idea that our modern, western
ideas of sex-bound gender are yet another oppressive, harmful by-
product of European colonization and industrialization.

“Obscene” as some had claimed-- and continue to claim--
that Whitman’s imagery was, as our understandings of social con-
struction evolve, so too does our understanding of Whitman, and
the knowledge that his understanding of gender was more accurate

and grounded in empirical reality than many gave him credit for.
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Introduction

Apex predators, such as sharks, have long veiled their move-
ments in mystery, owing to the expansiveness of the oceans and the
inherent complexities of studying underwater behaviors for extend-
ed periods. Recent advancements in satellite tags, acoustic tracking,
and aerial photogrammetry over the last four decades have enabled
the global tracking of shark movements and transformed our under-
standing of shark behavior (Renshaw et al., 2023). This research is
pivotal in effective fisheries management and conservation, estab-
lishing Marine Protected Areas (MPAs), and informing policy
recommendations (Braccini et al., 2018; Renshaw et al., 2023).

While there is a growing emphasis on shark movement
ecology, the physiological drivers governing their navigational abili-
ties remain largely unresolved. Traditional theories emphasize
reliance on physical senses and environmental cues for short-dis-
tance navigation, but the mechanisms governing long-distance nav-
igation remain an enigma. Emerging evidence suggests that sharks
possess a unique ability to interpret the Earth’s geomagnetic field,
yet debates persist regarding the underlying mechanisms (Kalmijn,
1978; Naisbett-Jones & Lohmann, 2022; Montgomery & Walker,
2001; Paulin, 1995). This review aims to provide a comprehensive
analysis of the potential mechanisms governing shark navigation,
shedding light on both short and long-distance movements.
Intricacies Of Shark Movements & Migration

Animal migration is the natural phenomenon wherein in-
dividuals, spanning various species such as birds, insects, sea turtles,
fish, whales, and sharks, journey thousands of miles in search of

optimal environmental conditions beyond their home range (Alers-
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tam &amp; Backman, 2018). Motivations driving these migrations
are multifaceted, encompassing evasion of seasonal environmental
conditions, seeking alternative food sources, or targeting specific
sites crucial for breeding, mating, or hibernation (Alerstam et al.,
2003). These movements typically involve intricate decision-making
processes and are characterized by a high degree of directionality to
minimize energy expenditure (Papastamatiou et al., 2013).

Sharks are known for their varied movement and migration
patterns that differ among populations (Doherty et al., 2017). For
instance, salmon sharks (Lamna ditropis) undergo seasonal migra-
tions between their feeding grounds in Alaska and the North Pacific
Subtropical Gyre, covering hundreds of miles (Weng, 2008). This
migration pattern is believed to be driven by the availability of prey,
which varies according to the season. Meanwhile, in the Mexican
Pacific, tiger sharks (Sphyrna zygaena) migrate from coastal waters
to offshore areas as they mature, employing this strategy to broad-
en their foraging range and minimize competition for resources
(Besnard et al., 2023). Conversely, nurse sharks (Ginglymostoma
cirratum) make an annual pilgrimage to Dry Tortugas, Florida
breeding grounds. This region holds critical importance for the
survival of the nurse shark population, prompting dedicated conser-
vation efforts to preserve their habitat (Pratt Jr et al., 2022).
Navigating Familiar Waters Through Cognitive Maps

In numerous studies examining shark movements, it be-
comes apparent that many shark species consistently demonstrate
predictable movement patterns (Papastamatiou et al., 2011). Sharks
might employ a “cognitive map” for this type of navigation, relying

on experience and memory to navigate repeatedly to known loca-
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tions (Meyer et al., 2021). Known as directed walks, individuals op-
timize their movements by taking relatively straight paths to specific
locations. This adaptive behavior suggests an efficient energy conser-
vation strategy and the ability to capitalize on resource “hotspots.”
'The intentional nature of these movements is especially evident
when sharks operate within well-defined home ranges, as seen in
tiger sharks (Galeocerdo cuvier) navigating between the islands of
the Hawaiian Archipelago (Holland et al., 1999). Another exam-
ple of directed walks is observed in scalloped hammerhead sharks
(Sphyrna lewini), as they consistently traverse predetermined paths,
swimming from seamounts to forage in the adjacent pelagic envi-
ronment (Klimley, 1993).

Considering there is limited evidence to show adult sharks
transmit foraging traditions to their offspring, it is recognized that
a shark’s “cognitive map” is primarily shaped through independent
exploration (Meyer et al., 2010). Notably, adult thresher sharks
showcase more purposeful and directed movements over extensive
spatial scales than their juvenile counterparts (Papastamatiou et al.,
2011). This study indicates that the observed differences stem from
the combined influence of accumulated experience, knowledge of re-
source distribution, familiarity with “hotspots” and likely heightened
sensory capabilities in mature individuals.
Sensory Strategies For Navigating The Unknown

In situations where the location of resources is unknown,
random walks become more prevalent, often constrained by the
sensory perception capabilities of the shark (Papastamatiou et al.,
2011). Sharks may employ their sense of olfaction, sight, and hear-

ing to navigate over shorter distances utilizing environmental cues.
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Renowned for their acute sense of smell, an ‘olfactory spatial’ hy-
pothesis was suggested, which proposed that decoding and mapping
odor distributions can aid navigation (Jacobs et al., 2021). Studies
on olfaction-mediated navigation are substantiated by research on
salmonid species, demonstrating their ability to use odor memories
for precise location retrieval (Dittman & Quinn, 1996).

An investigation involving purposefully displaced leopard
sharks (Triakis semifasciata) found that sharks with obstructed
nares swam slower and appeared more disoriented than the con-
trol subjects, which maintained a consistent heading (Nosal et al.,
2016). However, the scale of which these odorants can travel is still
unknown, but this study proposes that biogenic and abiotic odor-
ants could yield sufficient spatial information to aid navigation.
Furthermore, research suggests that background noise, specifically
surf breaks in the frequency range of 50-300 Hz—well within the
sharks” hearing range—serves as a means for orienting to nearshore
environments (Hueter et al., 2012).

Navigating Long-Distances Using Earth’s Geomagnetic Field

The current evidence on short-distance shark navigation
falls short of fully comprehending their exceptional navigational
abilities in a long-distance setting. This limitation arises because
the existing evidence becomes less applicable in the pelagic setting
of vast expanses of water where conventional geographical features
and clear environmental cues are scarce. As a result, the enduring
hypotheses shaping our understanding of long-distance shark navi-
gation converge on geomagnetic orientation. Utilizing information
from Earth’s geomagnetic field (GMF) for navigational purposes
was first proposed in the 17th century (Freake et al., 2006). The
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discovery of large-scale magnetic gradients that vary predictably
across the surface of the Earth led to the hypothesis that animals
can recognize and learn a gradient pattern to move within and
beyond their home range. For an animal to navigate using the GMEF,
it must extract directional (compass) and positional (map) informa-
tion (Naisbett-Jones & Lohmann, 2022). Mechanisms for detection
must also be susceptible to perceiving the often weak intensity of
the GMF signal, and animals must demonstrate the ability to learn
and memorize these gradients (Freake et al., 2006). These challenges
underscore the complexity of the mechanism involved in utilizing
the GMF for navigation.

A recent pioneering study conducted by Keller et al. (2021)
offers compelling evidence to substantiate this hypothesis in sharks.
In a controlled experiment, Keller exposed bonnethead sharks
(Sphyrna tiburo) to a magnetic signature of a location within the
shark’s home range, south of their home range, and north of their
home range on land. The results revealed that the sharks could
discern between the magnetic field of their capture site and a more
southerly location. That is when exposed to the southern GMF, the
sharks significantly oriented themselves in the direction of their
home range. Interestingly, the northern magnetic field failed to
elicit a response. The researchers speculated that this lack of re-
sponse might be attributed to its considerable distance outside the
sharks’typical range. The sharks may have yet to learn to respond to
the northern magnetic field, which lies far beyond any fields they
would have experienced.

Indirect Electroreception

Based on Faraday’s Law of Physics, a change in the Earth’s
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geomagnetic field (GMF) could create an electrical potential dif-
ference within a shark. This difference could lead to the flow of an
electrical current, transmitting positional information (Montgomery
& Walker, 2001).

Sharks possess an inherent electro-sensory system that
already responds to weak electric signals, suggesting a plausible
indirect detection of the GMF through this system (Adrianov et al.,
1974; Newton et al., 2019). This system is known to mediate crucial
behaviors in sharks, including orientation towards prey, predator
avoidance, and conspecific detection (Newton et al., 2019). The hy-
pothesis linking electroreceptors to navigation was initially proposed
and experimentally examined by Kalmijn et al. (1982) and Pals et al.
(1982). Experimental observations revealed that species within the
subclass elasmobranchs—comprising sharks, skates, and rays—could
be trained to orient towards electric dipoles and discern gradients of
approximately five nV cm-1, which is within the range of fields
produced in seawater through the GMF (Newton et al., 2019). Ad-
ditionally, the research demonstrated that stingrays (Urobatis
jamaicensis) can remember randomly positioned magnetic anom-
alies even after six months, associating the correct magnetic field
with a food reward (Newton &amp; Kajiura, 2017). However, it is
necessary to note that this does not conclusively prove that sharks
navigate exclusively through their electro-sensory system. Instead,
it indicates sharks can distinguish GMF signals, and it is probable
that the electro-sensory system is used to mediate it. However, there
could be confounding factors that are not fully accounted for in this

study that would point to a different pathway.

SUMMIT 2023/2024 131



Direct Magnetoreception

A growing body of studies has begun to explore the concept
of a magnetosensory structure in sharks that directly interprets
positional information from the GMF. Anderson et al. (2017) have
proposed a potential pathway for GMF detection involving mag-
netosensory structures in the olfactory bulbs, possibly comparable
to some teleost and avian species (Beason & Nichols, 1984). For
instance, the presence of biogenic magnetite (Fe304) in the tissues
of certain avian and teleost species suggests a possible pathway. It is
theorized that these crystals can align in chains within a cell. When
exposed to a magnetic field, the orientation of these chains chang-
es and, as a result, provides directional information. To test this
hypothesis, Anderson placed magnets over the location of olfactory
bulbs on captive sandbar sharks (Carcharhinus plumbeus) to impair
any magnetic stimulus perception of the sharks that contained a
magnetoreceptor. Then, the experiment tested the sharks’ response
to a magnetic stimulus before, during, and after impairment. The
sharks exposed to magneto-sensory impairment were less capable
of discriminating between magnetic stimuli than those not exposed.
While these results cannot definitively prove the existence of a mag-
netoreceptor structure, they suggest that the electro-sensory system
is not the exclusive means by which sharks detect magnetic stimuli.
Conclusion

The ability of sharks to navigate effectively, undertaking
precise and repeated migrations, is a fascinating area of exploration.
While the exact mechanisms that guide their movements remain
unknown, prior studies have exposed the factors that influence

short- and long-distance navigation. The intentional and energy-ef-
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ficient directed walks observed in various shark species, such as tiger
sharks and scalloped hammerheads, underscore the significance of
cognitive mapping in their navigation strategies. This revelation beck-
ons further research into the nuanced interplay of memory and expe-
rience shaping these optimized movements. Likewise, the reliance on
sensory strategies like olfaction, sight, and hearing for short-distance
navigation has demonstrated the adaptability of sharks.

However, challenges arise when applied to large-scale pe-
lagic navigation and migrations. The enduring hypothesis of sharks
relying on Earth’s geomagnetic field gains increasing empirical
support, accentuating the need for deeper investigations into the
interconnectedness of geomagnetic orientation with other senso-
ry modalities such as electroreception and magnetoreception. To
unravel the intricacies of shark navigation, a comprehensive exam-
ination of prior studies and continued future research is essential.
Future studies should meticulously address potential errors associat-
ed with using magnets in impairment studies and interpret results
cautiously in field studies, where controlling environmental cues is
challenging. Moreover, understanding how human activities, par-
ticularly those associated with electromagnetic fields, might disrupt
or impact shark navigation is paramount. For instance, constructing
oftshore wind farms or using sonar technology for oil and gas ex-
ploration could interfere with the magnetic fields and other envi-
ronmental cues sharks rely on for navigation. Such disruptions could
have far-reaching implications for the ability of sharks to navigate
effectively in their natural environments. Therefore, as we strive to
uncover the intricacies of shark navigation, we simultaneously pave

the way for shark conservation.
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About the UAS Writing Center...

'The Juneau Writing Center is ready to help you! We can assist you at
any stage of the writing process, from understanding prompts to
making final revisions and everything in between. Our services are free
to all UAS students, including distance learners.

Who we are:

The Writing Center, located downstairs in the Egan Library, Room
105, advises students from all disciplines on writing projects. We are a
team of strong writers who believe writing is a crucial form of commu-
nication for any class and any profession. We aim to help you master
your writing skills through attentive, supportive assistance and a
genuine interest in what you have to say.

What we do:

We discuss your writing with you. After all, we think that’s what writers
need most—readers who are interested in their writing and who want
to respond to it. We hope you will visit us often, with anything from your
biology paper to the poem you wrote last night. You are also welcome to
come see us if you're working on a scholarship application letter, a short
story on your own, or even a thought-provoking post on social media.

We can help at every stage of the writing process, from understanding a
prompt (no draft required!) to helping you with the final polish of your

assignment.

We also provide a variety of study guides to help you organize your
essay, create a thesis statement, write your first analysis, master citation

styles like MLA or APA, and more.

'The Writing Center is a judgment-free zone. We want to help you
regardless of your skill level or experience! We will assist you in editing
your own papers and help you develop your own editing skills by
locating grammar errors and teaching you how to self-correct your
sentences. We work hard to explain grammatical concepts in plain
words that you can understand. We don't tell you what to think or write
but instead help you determine how best to respond to your writing
assignments. We also provide feedback on content and organization.
'This attention to detail means we may only cover a short portion of
your paper during
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your appointment, but you will leave with tools to apply to the rest of
your revision. We also welcome you to make multiple appointments to
work on any assignment.

Contact Us!

You can contact us through email, phone, or social media.

Email: uas.writingcenter@alaska.edu

Phone: 907-796-6188

Instagram: @uaswritingcenter

Facebook: @uasjuncauwritingcenter

You can also visit our website at https://uas.alaska.edu/juneau/writ-
ing-center/

Want to submit to next year’s edition?

Submissions for the 2024/2025 edition of Summiz will open December
1st, 2024, and be accepted through February 1st, 2025. Summir will
consider submissions from any current undergraduate student taking

courses through any of the three UAS campuses. Submissions must be
UAS coursework completed in the spring, summer, or fall of 2024.

Accepted Works:

Due to the nature of the journal, Summir will only be accepting aca-
demic works that meet the following criteria:

*  Qualify as academic (no creative works)

* Do not exceed 15 pages (double spaced), excluding references

*  Present a clear thesis

¢ When appropriate, utilize scholarly references

Scoring:

Each submission will be judged with the same rubric, which analyzes

each paper for how well it reflects scholarly writing and the UAS core
competencies of:

*  Information literacy
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*  Critical thinking

*  Professional behavior reflected in writing

Essay Contest:

The paper that exhibits the strongest mastery of the core competencies
will be the recipient of the UAS Ernestine Hayes Award for Excellence

in Essay Writing, will receive a monetary prize, and will be featured
with a dedicated page in the journal.
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Support Summit and the UAS Writing Center!

Would you like to donate to the UAS Writing Center to help fund
student projects, activities, and resources? You can donate directly to
the Writing Center, and help continue the production of Summit. You
can visit our donation site at https://tinyurl.com/2djd2sdf, visiting
engage.alaska.edu and selecting the UAS Writing Center, or by

scanning the QR code below with your phone camera in your regular
camera app!
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