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Abstract

Essential properties are usually thought as pregsethat things must always
possess, whereas accidental properties are coegi@sr changeable. In this
paper, we challenge this traditional view. We argjug in some important
cases, such as social or biological developmenfaae not only the change of
accidents, but also the change of essences. Tgzandilis kind of change we
propose an alternative view on the relations betmtee modalities and time.
Some properties might be necessary or possibla tbing in a classical sense
throughout its existence, whereas others might dmegsary or possible only
for some restricted periods. We distinguish theeefabsolute, prospective,
retrospective, and relative modalities. As we argtleese non-classical
concepts of modality are useful in analysis of s@uezling case of seemingly
changing essences.

Keywords essentialism, modality, necessity, essential gaan

1. Introduction

Usually essences are thought to be necessary asditithangeable. Essential properties of things
are considered to be properties that things mussgss, whereas accidental properties might or
might not be possessed. The modal status of prepeghtails their relation to time. Necessary
properties are properties that things always hatereas contingent properties might change over
time. Things can gain some new accidents, and @ss dome old ones, but their essences remain
the same. We would like to challenge this tradaioview. We believe that in some cases it is
possible to speak not only about changing accidéntsalso about changing essences. It seems that
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in such phenomena as development or decline thingght change their modal properties.
Something that was possible in one stage of a psongght become impossible in another, and
conversely, something necessary at one time mightdut to be contingent in another. In other
words, in some cases essences might turn intoedsiénd accidents might become essences. The
standard view on the relations between essencedalities, and time, which excludes such
transformation, should therefore be revised.

It is clear that the classical concept of essemu®lves permanence in time. Though
Aristotle’s notorious expression denoting esseock en einailiterally means “the what ivasto
be”, it was generally understood as “the whas ito be”, where “is” was thought to be timeless
[14]. Essence was therefore traditionally thoughtagproperty or properties belonging to a thing
during all its existence. If P is essential propest x, thenx cannot gain and lose P, but must
possess it all the time it exists. The oppositeyehwer, does not hold. Some accidents might belong
to a thing for all its time, but this does not mdkem essences. Porphyry in his commentary on
Aristotle’s Categoriesgave famous examples: being black, for ravens,rasitoility, for a human
being [16, p. 12]. These properties, accordingl&ssical view, were not essential, even if were
possessed by ravens and man throughout their wif@ld?ermanence was therefore thought as
necessary, though not sufficient condition of egabty.

This kind of link between essentiality and permamehas been strengthened by modern
modalism, that is a view connecting essentialitthwiecessity. In this account essential properties
are identified with those which are necessary forobject. The concept of necessity even more
overtly involves permanence. If P is necessary gmgpofX, then obviouslyk possesses it whenever
exists. Modalism has been famously criticized by Kine [8]. He argued that necessity and
essentiality differ not only in their intension,thalso extensionally: there are necessary progertie
which can hardly be recognized as essential oneshdvhatical necessary truths for instance are
formally entailed by the existence of Socrates,dunot constitute his essence in any reasonable
sense. Nevertheless, Fine and his followers, thoaigjued that necessity is not a sufficient
condition of essentiality, have never doubted that its necessary condition (see [8, p. 4]; [B2,
211]. Being necessary does not entail being esdemtiit essentiality entails necessity. Since
classical necessity entails permanence in tinmagdns again that essences are permanent.

Indeed, it seems plausible that permanent or nagegs classical sense) properties of
things are not always essential for them. The dogmmech we want to challenge here, however
says the opposite, namely that essential propateslways permanent or necessary (in classical
sense). This claim seems to be shared by all depptrties. We believe that the criticism of the
modalism should be extended. Modalism claims thassocal necessity is both sufficient and
necessary condition of essentiality. It criticsuaad that it is not sufficient, we believe thatsitalso
unnecessary. In our view, the concept of essengétrimivolve many different kinds of necessity,
not the classical one. Loosening of the link betwessence and necessity makes a space for the
concept of changing nature. Therefore, in this pape would like to sketch a conceptual
framework for new combinations of essentiality ammde. We would like to distinguish a few
possible concepts of essences. Some propertiest lnggmecessary for a thing throughout its
existence, whereas others might be necessary onlgdme periods. Thus, apart from classical
absolute essences there are also non-classicaldlatese types. It seems that the traditional view
is only a particular case of a more general andcerdgnamic stance. It turns out that the concept of
essence might be connected with many different eqaiscof necessity. The classical necessity, i.e.
entailing permanence, is not necessary for beiagrgml. It is not only insufficient, as was argued
by critics of modalism, but also unnecessary coolitor essentiality.

First, in Section 2, we would like to point out semuzzling examples from various fields,
which highlight the need to reconsider the standéetv on essences. The simplest case is taken
from sociology; more complicated cases are borrofeech theology and biology. All these case
pose obvious difficulties for a classical views @hido not allow changing essences. These
examples, as we argue, cannot be also easily dsdus a simple framework of possible worlds.
Second, in order to analyze these puzzling caseg]istinguish in Sections 3 and 4 four concepts
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of modality: absolute, prospective, retrospectiaed relative, which lead to various concepts of
essence. We define these concepts using a logaaletvork generally inspired by a branching
approach to time and modality (see [21], [13] fengral overview). We do not however stick to
any particular version of this well-developed theoRather, we use some of its concepts and
intuitions to construct a very simple framework ahe@ to our purposes. Finally, in Section 5, we
attempt to use that framework to interpret nonsitad cases discussed in Section 2. We believe
that the proposed temporal extension of classissémialism might help in clarifying intuitions
concerning modalities changing over time.

2. Three Modal Puzzles

Now we would like to introduce a few examples thiabw that in some cases it is plausible to speak
about changing essences. Things can undergo ddefpgioal changes, which are much more
radical than simple accidental modification, bus tthoes not lead to the destruction of these things
This kind of change is neglected in the classicalv

2.1. Internalization

The first and the simplest example comes from $ogiyo Peter Berger and Thomas Luckmann
investigated the complex process of the constroabiosocial reality. Briefly, it consists of three
fundamental stages: externalization, objectifiaatiand internalization. People constantly define
their own reality, afterwards treat it as indeparidand finally transmit it to their children. Thay
people act is fundamentally contingent. We couldode, fix, and transmit completely different
ways of behaving. Nevertheless, in the processiternalization the results of occasional human
activity obtain the independent status of inevitgbi

The child does not internalize the world . . . a® @f many possible worlds. He
internalizes it as the world, the only existent antly conceivable world, the workdut
court . . . Primary socialization thus accomplishestimahindsight, of course) may be
seen as the most important confidence trick thategp plays on the individual — to
make appear as necessity what is in fact a buridlendingencies [3, pp. 154-5].

In other words, in the process of internalizatioms accidental and external characteristics, ssich a
those that are default ways of acting in a giveoietp, become essential and internal for
individuals. If we were born and brought up in &eatent society, we would think and act in
different ways, but once we successfully pass tjinailhe process of primary internalization in a
determined society, we treat some particular waykioking and acting as fairly natural and in fact
necessary.

Berger and Luckmann argue that primary socialirasan principle irreversible. The world
internalized in this process is so deeply entredicime consciousness that one cannot simply
abandon it or distance oneself from it:

Our analysis suggests that such distance is onbsilple with regard to realities
internalized in secondary socialization. If it exds to the realities internalized in
primary socialization, we are in the domain of whamerican psychiatry calls
“psychopathy,” which implies a deficient formatiohidentity [3, p. 230].

This means that the image of the world receivedarty childhood constitutes the very essence of
human identity. The results of secondary sociabmaih school or a place of work are perceived as
much more accidental. One can learn new thing®ange social roles without undermining one’s
fundamental sense of reality.



This sociological example of changing essence miffieom classical cases, not only — as we
suggested — because the essence changes in thidoaslso because it is somehow subjective.
Social reality depends on the definitions accefitgdhe members of a society. To be real in a
social world is to be taken as real. Moreover,ltss of acquired essence does not literally lead to
the cessation of the individual existence. The lafsthe primary image of the world presumably
leads to psychopathy, but not necessarily to seicithis is the exact the point of difference
between the sociological example and the two fahgwcases taken from theology and biology,
where essences are thought to be perfectly obgectiv

2. 2. Augustine

The second example is the most ancient and vemeraivice it comes from St Augustine. He
suggests in a few passages that the religious @@went of humankind, starting with creation of
human beings and ending in their salvation, mightséen as a series of transformations of human
nature. In the first place, humankind in Eden calddthings that would be impossible for them in
the final stage, in heaven. Augustine writes:

The first freedom of the will was therefore to b#eanot to sin; the final freedom will
be much greater: not to be able to sin. The finshortality was to be able not to die; the
final immortality will be much greater. not to béla to die. The first power of
perseverance was to be able not to abandon the; gbed final happiness of
perseverance will be not to be able to abandomdoel. The final goods will be better
and more powerful [1, p. 214].

According to Augustine, at the beginning of creatltuman beings could sin or not spo¢se
peccare et posse non pecoarehereas at the end of salvation humankind vall lne able to sin
(non posse peccaye

Augustine used this idea of modal transformatiortlaoify the sense of the Fall and the
Redemption. Due to Adam’s original sin humankinsit lthe possibility of not sinningp¢sse non
peccarg¢ and was left with the mere possibility of sinni(@psse peccaje After the Fall human
beings could nohot sin. The Redemption fortunately restored thisuaed human nature. Due to
Christ’s actions, human beings again acquired tssipility of not sinning fosse non peccare
Finally, our future Salvation will consist in thask irreversible modal change, which will exclude
the possibility of sin [1, pp. 213-5].

Regardless of the subtlety of these theologicatergtit seems that, for Augustine, human
nature is substantially changeable. It allowed sqgossibilities at first that afterwards were
apparently excluded. The essence of a human basgherefore thought to be dynamic, not static.
This view obviously calls for a revision of the €t&cal concept of essence.

2.3. Jellyfish

A similar example of a changing nature might benfibin biology. We would like to focus on the
lifecycle of a jellyfish. Most jellyfish start theexistence in a larval form, after some time tfarma
into a stationary polyp, and later undergo thelfirensformation, which results in an adult medusa.
Such a description suggests the presence of sordal pmperties. First, it seems that a jellyfish
has to possess the property of “being a larvastone time at the beginning of its life. Seconds it
possible for a jellyfish to stop being a larva, lehstill continuing its existence as a polyp arftera
some time spent in a polyp stage, it is also ptesédy it to stop being a polyp and become an adult
medusa. Third, after reaching the adult stagenbisonger possible for a jellyfish to stop being a
adult medusa and yet continue its existence.

However, there are exceptions form the above “staticpattern:



[A] unigue case of ontogeny reversal has been tegdyy Bavestrello et al. (1992), in
which newly released, sexually immature medusag&urfitopsis nutriculaMcCrady,
1859, regressed, settled onto a substrate, andrgg@veo stolons and hydroid colonies
[15, p. 302].

It turns out that exemplars diurritopsis nutriculajellyfish are able to return to the polyp stage
even after reaching adulthood. Because the cydieioig an adult medusa and reverting to a polyp
can — at least in some perfect environmental cmmdit— go onad infinitum the Turritopsis
nutricula jellyfish does not have a limited life span. Withthis peculiar life cycle it is no longer
impossible to continue existence despite losingpttogperty of being an adult medusa, due to the
fact that existence may be continued in a form pblgp.

This biological example shows that variations indagproperties occur both within the life
cycle of a single jellyfish and between the lifecleg of jellyfish belonging to different species.
Jellyfish with “standard” life cycles may acquireet modal property of being an adult medusa,
which then cannot be lost as long as the jellyfigds. Because of this, their modal properties can
change during their lifetime. The property of beargadult medusa does not have the same modal
status in the life cycle ofurritopsis nutricula as these jellyfish can live after losing this pnape
Because of this, we may speak about modal diffeehetween the life cycles of various species.
Modal properties like “being a larva”, “being a ppl, and “being an adult medusa” seems to be
good candidates for essential properties as thieyrdae what an entity is at different stages of it
development [6], [7]. However, their status canpetcharacterized within a theory that only allows
for essential properties that have to be possessatimoments of an object’s existence.

Now, it seems that all these examples challengecldsical essentialism. Apparently in
some cases things can change their essences. Deimpgocess of ontological development things
lose some former possibilities and gain new ones.w® saw, this process might be either
irreversible, as in the cases of primary socialatfinal salvation, and adultness of ordinary
jellyfish, or reversible, as in the cases of seempdsocialization, original sin, and becoming an
adult Turritopsis nutricula These processes can hardly be described as naa@tiental changes.
We find it perfectly plausible to say that thesegis change their modal properties, so they also
change their essences. Something that was possibkecessary at one stage becomes necessary or
possible in another. This is exactly what mighthked a change of essence.

3. Four Kinds of Modal Properties

Now we would like to sketch a general conceptumtiework for expressing the modal intuition of
dynamic essences. First of all we would like to egafize the previous puzzling examples and
distinguish a few kinds of modal properties. Beeaokthat, in the next section, we shall propose a
conceptual scheme inspired by a branching apprietiime.

Let us consider some episodes from the life ofahity named “Kant”. The existence of
Kant started at a moment At that time Kant was identical to an embryo aoddid not possess a
brain. However, this situation only lasted untlager momentg, at which Kant developed a human
nervous system. Let us focus first on two of Kapi'sperties: the property of having a brain and
the property of being an embryo.

Having a brain can plausibly be considered an désseproperty of Kant. First, after
moment £ one important answer to the question “What is Kaothsists in stating that Kant is a
brain-possessing creature. Second, having a bedérrdines much of the Kant's other properties,
and facts about Kant's brain may be used in explgirhis actions [5]. Third, and the most
important, having a brain seems to involve someahadpect. While Kant does not possess brain
at every period of his life, after momegtit is impossible for Kant to lose his brain with@easing
to exist (it is a so-called “phasal property”; $2g [10]).

Being an embryo alseeems to be an essential property of Kant (seg [B38] for a similar
example). It also determines what Kant was in tiityestages of his development. Similarly to the
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case of having a brain, being an embryo is notaadteristic that Kant possessed for his whole
life: at a certain momeng tkant lost this property. Despite this, the propert being an embryo
also possesses a modal component. It seems thainaénts earlier thar it was impossible for
Kant to not be an embryo.

These two examples suggest that Kant both gainddcmh essential properties during his
lifetime: at i he gained the property of having a brain, whilésdte lost the property of being an
embryo. We may also consider other properties, lwikmuld be possessed for some time and in
some broad sense might be called essential. Fanices, being a philosopher is neither a property
that Kant had at all moment of his life, nor a prdp that could not be lost after obtaining it. In
such a case, is there a sense in which being asplpiher may be an essential, and so a necessary
property of Kant? We may imagine that for Kant lgemphilosopher, a property gained by him at
some momentct was a deeply internalized aspect of his persiynalihich could not be lost in a
short period of time, but only due to a lengthygass in which Kant's personality would be
gradually transformed (see [19] for a similar ititan). If this is right, then we can state that it
would have been impossible for Kant to stop beimpgh#gosopher during a certain, finite period of
time after ¢ In other words, all temporally shorter ways obitg the property of being a
philosopher would have led to the end of Kant'stence.

Of course, apart from the above three peculiar «iotl essential properties that can be
gained or lost (or both) in time, Kant may be aflescribed as possessing more standard ones.
Probably being d@aomo sapienserves as a plausible example of an essentiakgyothat Kant
possessed at every moment of his existence, wieidohld not exist without.

It seems therefore that there are different tydesseential properties, some of which may
be gained or lost during the life history of aneatj All these essential properties involve a modal
component, since it may be stated that they asoime way necessary for an object that possess
them.

It should be noted that the further consideratdm#ot rely on our accepting the story about
Kant as entirely true. One may doubt whether Kaally existed before the development of his
brain or whether it is possible to internalize toée of philosopher so strongly that it cannot be
rapidly lost. What is important is to observe teamebody may rationally accept the above story
about Kant and his essential properties. Thus, eedna theory to explain the meaning of
statements attributing different types of esseityiaand so different types of necessity, to Kant’s
properties.

Of course, one may simply reject the above prolbgnstating that the properties that an
object cannot lose but can lack at some periodts dife, like “having a brain”, are not necessary
properties and so are not essential [18]. Fromphrspective only properties that an object cannot
lack, like “being ahomo sapiers deserve the status of being essential. Whiléh quasition is
internally coherent, we believe that it is misguideom a methodological point of view. According
to our pre-theoretical intuitions objects may haeoene special properties that determine what a
given object is and are such that object in someeséhas to” possess them. These properties may
be called “essential” and the role of a philosophibeory is to explain more precisely what the
essentiality of properties means in accordance hatic intuitions. It seems to us that properties
like “having a brain” in the story about Kant camibtuitively regarded as essential.

4. Modal Histories Framework

Now we would like to propose a simple formal franoekvfor dynamic essences. First, we will
introduce two sets — one representing time, andrepresenting qualities — then we shall combine
them to arrive at the concept of a modal historyaofobject, which serves as a basis for further
definitions of various kinds of necessities detering different types of essential properties.

The first set, T ={..., ¢ t, ...}, is an infinite set of moments linearly orddréy the
asymmetric (and so irreflexive) but transitive tiglais later than In addition, momentsand & are
successor§f ty is later than;t but there is no moment later thaartd earlier thant
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The second set, Q = {A, B, C,...}, is a nonempty whbse elements are maximal sets of
properties (MSP), excluding properties concerningo@ject’'s existence at a particular moment
(e.g., “exists atjt). A set of properties is maximal if and only drfany property F, either F or ~F
belongs to the set.

A Cartesian product Q x T is a nonempty sa¥i@P at timesQT ={...,<A,t1>, <B,t>,...}.
Now, by referring to the set QT, the crucial notafrthe proposed framework, modal history of an
objectx, may be characterized.

The modal history of an object, MH(X), is a structure composed MSP at times
containing allMSP at timeghatx can have during its existence and only thg&P at times For
example, if <A, > does not belong to the M¥( then the entitx cannot exist at moment in a
way characterized by A. Further, in the contextraddal historiesMSP at timeswill be called
points of a modal history

Because a modal history is a structure, thereredagion organizing the points of a modal
history. More precisely, a relation is needed th@scribes how the properties of an object can
change in subsequent moments. This relation casmply be thds later thanrelation connecting
moments, as in this case all points containingeramoments would be connected with all points
that contain later moments. Such a solution wromgigludes modal histories which, for example,
includes points <A,;b, <B, t>, and <C, £>, but in which an object can be as it is charaterby
C at ¢ only if at the previous moment it possessed ptasemcluded in A (and not those included
in B).

We propose the introduction of an asymmetric ardamsitive relation oimodal binding
that may connect points containing subsequent mtemdrsome points <A,* and <B, > stand
in such a relations, it means that if an objectspeses A-properties at then at it can possess B-
properties. What is more, we may define that atgoof a modal history is in the asymmetric and
transitive relation obeing further (<) than pointg of this modal history iff there is a chain of
modally boundegboints whose first element gsand last ik. If one point is further than another,
then there is a pattern of changes that can lead firoperties possessed at the earlier point to
properties possessed at the further point.

A modal history can have a branching shape. Le&oasider a very simple example of such
a history (lines representodal bindingelations) (Fig. 1):

<B,t2>

<At1>

<C,t2>
Fig. 1 A simple branching modal history.

According to the above diagram, an object can @it at two moments; tand a successive
moment £ At moment {it can exist if and only if it has properties bejamg to the maximal set A.
However, at4 it can exist in two different ways: having propestoelonging to the maximal set B
or having propertiebelonging to the maximal set C.

Up to this point, the framework of modal historiegy seem analogous to models of
branching-time, which describe tree-like structwesiposed of moments ordered big dater than
relation [21], [13]. Indeed, similarly to the brdmieg-time approach, the properties of Beelation
and the ordering of moments in the set T forbidklead structures (e.g., in whichits later than
to) and reflexive structures (e.g., in whighd later from itself).

However, branching-time models usually put addalomestrictions on the permitted
structures. Most notably, in standard branching etedtructures can branch only towards the
future, but not into the past. More formally, itassumed that if is later than;tand  is later than
tj, then {=t; or § is later than;t or { is later than;t Because of this, the structures described in
branching-time models may intuitively be callede#tlike”, or described as possessing many
“branches” resulting from a single “trunk”. Howeyéir we look for a framework describing the
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ways in which an object can be at earlier and latements, an analogous constraint should not be
postulated in the case of modal histories. Letamsitler another very simple modal history (Fig. 2):

<At1>

\
<BJ1>///////

Fig. 2 A modal history that branches
towards the pax

According to that diagram, an object acan exist as having properties belonging to theimal

set A or as having properties belonging to the makiset B. However, in the successive momgnt t
it can exist only as having properties belongingh® maximal set C. The presence of such “modal
bottlenecks” cannot ba priori rejected; in fact they may be quite popular, aman®dal histories
that branch towards the past should be permittedaphorically speaking, modal histories often do
not resemble well-groomed trees, but rather theorhes beloved of postmodern thinkers.

In addition, in the characterization of modal higs it is not even assumed that for any two
points of the history, gand g, it is the case that;gg, or g<g;. In other words, a single modal
history may be composed of unconnected “branchex’us consider a simple modal history once
more (Fig. 3):

<C,t2>

<At1>—<B,t2>

<Bt1>——-<C,t2>

Fig. 3A modal history compose of t
unconnected branches.

An object with the modal history illustrated by tladove diagram can exist at as having
properties belonging to the maximal set A or adgraproperties belonging to the maximal set B.
What is more, at,tit can exist as having properties belonging tortteximal set B or as having
properties belonging to the maximal set C. Howeifat,has properties belonging to the maximal
set A at 1, than at 1 it can only has properties belonging to the maxkised C, and if atjtit has
properties belonging to the maximal set B, thek, &t can only have properties belonging to the
maximal set D. Again, it seems that there isangriori reason to exclude objects with such modal
histories and so histories composed of unconndutatthes should be allowed (see [5, pp. 121-23]
and the criticism in [11]).

Having characterized the notion of a modal histfrgn objectx, we may now show how it
can be used in explaining the difference in mothtius of Kant's various essential properties. The
framework of modal histories allows us to expressious intuitively true modal statements
concerning Kant. For example, it seems plausité¢ ithvould have been possible for Kant to start
his life with properties different to those thatdtually possessed. In such a case, in Kant's moda
history there would be at least two minimal poititat have the same moment but different MSP
(see Fig. 2).

Some more extravagant modal claims concerning Kamespond to some structures of
modal histories. For instance, one may claim thatas possible for Kant to have been born in
Berlin and that in this case his life would havem&ompletely different (he was actually born in
Kdnigsberg). If this is the case, then Kant's mddatory is composed of at least two unconnected
branches (see Fig. 3). The minimal point of ongheke branches has MSP with “being born in
Berlin” as its element, while the minimal point ttfe second one has MSP with “being born in
Kdnigsberg.
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4. 1. Absolute Necessity

Let us now consider how the framework of modaldriss may help in explicating statements
concerning the necessity of essential properties s¥rt with a classical concept of necessity, then
we shall define non-classical cases. The classataiplute concept would be referred taids the
“absolute necessity”.

As stated above, “beingheomo sapierisseems to be an essential property of Kant. WHhat i
more, this property was possessed by Kant at aneryient of his life and it was impossible for
him to exist while lacking this property. In termm6a modal histories framework it can be stated
that at each point of Kant’s modal history “beinga@mo sapierisbelongs to MSP related to that
point, or simpler, that at each point of his moldatory Kant possesses “beinghamo sapieris
Because Kant’'s modal history contains all “MSP iates” that Kant could have during his
existence, the above statement expresses thehaethére would have been no possibility of Kant
existing without being Aomo sapiens.

This type of necessity can be called “absolute s&tg and defined as follows:

(D1) At any pointg; belonging modal history of an objec{MH(x)) it is absolutely necessary for
an objectx to possess a property EIfF(g;)) iff at every point belonging to MH(x) the object
possesses F.

Vg.emuce) (B4F (90 © Ygemu F (k)

Analogously, the notion of “absolute possibility’asnbe defined by stating that at some point it is
absolutely possible for an object to posses Fdfamly it has F at some point of its modal history:

(D2) At any pointg; belonging MH(x) it is absolutely possible for dnjextx to possess property
F (o4 F(g;) ) iff there is a point belonging to MH(x) thapossesses F at this point.

VgiEMH(x) (°A F(gi) < angMH(x) F(gk))

As it is easy to see, by considering the abovendefns, that if at some point of a modal histary i
is absolutely necessary for an object to possei¥eR,at this point it is also absolutely possibie
an object to possess F. What is more, if at somet jitois absolutely necessary for an object to
possess F, then at every point of its modal histas/absolutely necessary to possess F. The same
goes for absolute possibility: if it is absolutglgssible to possess F at some point, then at im0
it is absolutely possible to possess F.

In the case of Kant’s modal history, at each p#aht possesses “beingh@mo sapieris
and so at each point it is absolutely necessarkifor(and so also absolutely possible) to o
sapiens Now we can easily see that the necessity of anathKant's essential properties, “having
a brain”, cannot be absolute necessity. It is hetdase that Kant possesses “having a brain” at
every point of his modal history, since at somentsiat least those corresponding to the actual
early phase of his development, he lacks thisboaiiei

4.2. Prospective Necessity

There were some moments in the actual life of K&nthich he did not have a brain. What is more,
there are possible histories of Kant’s life in whias life ended very early such that he did nateha

a brain at all. The necessity of “having a braioi’ Kant arises from the fact that after developang
brain it is no longer possible for Kant to loseraib and continue to exist. While there may be
problems with characterizing such necessity in sewh possible worlds, it can easily be done
within the framework of modal histories. Kant passas a brain in a necessary way at some point of
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his modal history, because at every further poenpbssesses the property of having a brain. This
type of necessity can be called “prospective nétgess1d defined as follows:

(D3) At any pointyg; belonging to MH(X) it is prospectively necessamyX to have a property F
(o~ F(g,)) iff for everygx belonging to MH(x), ify is further thang, then objeck possesses F at
Ok-

Vg eMH) (D_’ F(9) © Yg,emuco (9i < gk = F(gk)))

The notion of prospective necessity is a countérpathe temporal logic operator G (“It will
always be the case that ...”, [17, p. 13]), wh@geis true at some moment if and onlypifs true
at all later moments.

Analogously, a notion of “prospective possibilitgdn be defined:

(D4) At any pointg; belonging to MH(x) it is prospectively possible foto have a property F
(e~ F(g,)) iff there isgx belonging to MH(x) such thaj is further thang and objecix possesses F
at g

VY g.eMH(x) ("_> F(g) © 3g,emu) (9i < gi A F(gk)))

The above definitions entail that prospective fubsi follows from prospective necessityln
addition, if at some point it is prospectively nesary for an object to have F, then also it is
prospectively necessary to have F at all furthemtpo

If our modal intuitions about “having a brain” amdhnt are correct, then in the modal
history of Kant there is a point at which it is ppectively necessary, but not absolutely necessary,
for him to have a brain. In fact, a stronger staetalso seems plausible: that “having a brain”
cannot be possessed by Kant in any weaker sensethiht specified by prospective necessity.
Speaking more preciselyf, at some pointg; belonging to Kant’s modal history Kant possesses
“having a brain”, then ag; it is prospectively necessary for Kant to posséswing a brain”.
Perhaps there are more properties like having ia,bpeoperties of which it is true that if they are
possessed, they are possessed prospectively ndgessa

The notion of prospective necessity is weaker #asolute necessity. If at some point it is
absolutely necessary to possess F, then at thig pas prospectively necessary to possess F, but
not conversely. Because of this, at some pointKaft's modal history it can be prospectively
necessary for him to possess a brain, while it stdlybe true that he does not have a brain atyever
point. While there is a form of necessity conneoteéth the property of having a brain, it is a
different type to that exemplified by the absolytakcessary “being homo sapieris “Having a
brain” is a candidate for an essential propertyt ttemn be gained during an object’s history: an
object cannot lose it, but it can lack this propett some points of its existence.

One may ask, whether the notion of prospective ssiye and subsequent notions of
retrospective and relative necessities, can beesgpd in the more usual framework of possible
worlds. We believe that it can be done, in a cerntairsion of such framework, but we prefer to use
the proposed modal histories framework as it seemssts on weaker assumptions. If a necessary
property of an object is defined as a property trabbject has in all possible worlds in which it
exists [20], [23], then the notion of prospectivecessity cannot be formulated. This point can be
demonstrated by considering the property of hadngain. Unfortunately, it is not the case that
Kant has a brain at some moment in every possiloddwn which he exists, because in some
possible worlds he died in the very early stagedeselopment. What is more, a weaker statement,
according to which in each possible world where tkaxists longer than X there is a moment in
which he has a brain, is also not true. It seemBetdogically — and probably also physically —
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possible to prolong the early brainless stage afitisadevelopment for an indefinite amount of
time.

A more promising idea is to develop a “two-dimemnsild possible worlds framework, in
which properties are possessed not just in a gixad but in a world at a given time. Then, it can
be stated that a property F of an objeis prospectively necessary if and only if for gveromentt
in every world in whichx exists,x has F at every moment later thatHowever, such solution has
an important drawback. The crucial idea of our papehat an object can change its nature by
changing the modal status of its properties. Unfuately, the above solution does not leave a space
for expressing that, for example, a property F eety contingent for an objegtat one moment
but then starts to be prospectively necessarg.dbibecause while the definition of F’'s prospectiv
necessity involves time it is not a definition ok Meing prospectively necessary at a particular
time.

To amend this problem another modification of palssworlds framework is needed, which
introduces trans-world moments and an accessibiitgtion that connects certain worlds-times
pairs (analogous to our “modal binding”). If somements, like,, andt, wheret,is earlier tharn,
can belong to many possible worlds, then it castaged that F is prospectively necessaryfairt,
in world W because in every possible world, accessible trpm world W, in whichx andt,, exists,

x has F at all moments later thian Despite that F may be contingent foatt, in world W due to
the fact that not in all worlds, accessible frgnm world W, in whichx andt, exist, F is possessed
by x at all moments later thap From this perspective, every maximal branch wfaalal history of

x may be identified with a set of possible worldsickhdo not differ in respect ofs properties
through time. However, such possible worlds framdwassumes not only the possibility of
identifying objects between possible worlds, whiglproblematic on its own grounds, but also the
possibility of moments trans-world identificatiofhe possible histories framework developed in
this paper does not need any of these and utibngs an intuitive idea that an object’s lifetime
could have been different from the actual one.

4.3. Retrospective Necessity

The necessity of “being an embryo” is a mirror imay the necessity connected with “having a
brain” (at least in the context of Kant’s life). ieer of these properties was possessed by Kant at
every moment of his actual life. However, whilenids impossible for Kant to lose his brain, the
same does not hold about the property of beingnalorgo. In fact, the situation is reversed: it is
possible that Kant is an embryo at some morhdnit does not have this property at later moments;
but is it impossible that he is not an embryo ahrants earlier that.

In terms of the modal histories framework, we matesthat at least at some moments of
Kant’'s actual life it was “retrospectively necesSdor him to be an embryo, where retrospective
necessity is defined as follows:

(D5) At any pointg; belonging to MH(X) it is retrospectively necesstmyx to have a property F
(o F(g,)) iff for everygx belonging to MH(x), ify is further thangy, then objeck possesses F at

Ok-
VY g.eMH(x) (D(_F(gi) o Vg emur Gk < gi — F(gk)))

The notion of retrospective necessity is a coumterpf the temporal logic operator H (“It has
always been the case that ...”, [17, p. 32]), whdipas true at some moment if and onlypifis
true at all earlier moments.

Similarly to case of prospective modalities, theiom of “retrospective possibility” can be
characterized:
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(D6) At any poingi belonging to MH(X) it is retrospectively possibibe x to have a property F
(o~ F(g,)) iff there isgk belonging to MH(x) such thaf is further thangy and objectx possesses
F at g«

VY g.eMH(x) (°(_ F(g) © 3g,emu) Gk < gi A F(gk)))

Again, it can be easily noticed that retrospectieeessity entails retrospective possibifiti¢hat is
more, as in the case of prospective necessitypgmdctive necessity is weaker than absolute
necessity. An object can possess a property ifraspectively necessary way at some points its
modal history without having this property at adifs.

Going back to Kant's modal history, we should ptatithat at some points, corresponding
to certain stages of Kant’s actual life, it waga@epectively necessary for him to be an embryo. In
case of “having a brain” it is also plausible tswase that Kant could not possess this property
without possessing it in a prospectively necesseay. We may ask if an analogous statement
regarding “being an embryo” should also be acceptedwhether it is true that, if at some point g
belonging to Kant's modal history, Kant possess®srig an embryo”, then atigis retrospectively
necessary for Kant to be an embryo.

It seems a little less intuitive to accept the abelaim than its counterpart concerning
“having a brain”. This is because we may imagiret ih some non-actual parts of Kant’s modal
history he develops beyond the embryonic stage theh, due to some science-fiction
nanotechnology, is reversed to the earlier phdseich scenarios are possible, then the modal (and
so essential) status of “being an embryo” is naofoum across Kant's modal history and only in
some parts of it is being an embryo possessedétr@spectively necessary way.

The notion of retrospective necessity designatb#é type of necessity, different from both
absolute and prospective necessities, and so meggbeded as connected with yet another type of
essential property. Such properties do not havmetpossessed at every point of an object’'s modal
history, but if they are possessed at some pdiat) they are possessed at all earlier points theto
starting moment of an object’s existence. In otherds, if an essential property is necessary in a
prospective sense, it can be gained during thectbjexistence, but then cannot be lost before its
end. Reversely, if an essential property is necgssa retrospective sense, it can be lost duttieg
object’s existence, but the object could not ewighout it at earlier moments.

4. 4. Relative Necessity

The kind of necessity that was connected with “geirphilosopher” in Kant’s life seems to be even
weaker than prospective and retrospective necessithe property of being a philosopher can not
only be gained at some moment later then the sgantioment of an object’s existence, but can also
be lost before an object ceases to exist. Why #teuld we postulate that possessing such a
property is necessary in any sense? It is neceflsay is claimed in the earlier story concerning
Kant, after gaining this property an object hapassess it for some period of time. Further, wé wil
refer to this weak type of necessity as “relatieeessity”.

In terms of the modal histories framework the abioea can be expressed by stating that at
some point an object possesses a property in avedyanecessary way if and only if it has this
property at all further points in some range. Tarelterize the notion of “relative necessity” more
precisely, we will need to define a concept of thpper-limiting set of points of MH(x)” and
“lower-limiting set of points of MH(x)":

(D7) GtijP is a upper-limiting set of points of a MH(x) ifconly if elements o@txjup are all

points of MH(x) whose second element is earlier equal to t (e.g. <A,
<B, ti.1>) and only those points

14



GtijOW is a lower-limiting set of points of a MH(x) if dnly if elements dftxjww are all points of
MH(x) whose second element is later or equal(@g. <A, >, <B, t;+1>) and only those points

By using the notions presented in (D7), relativeassity can be defined. However, the situation is
a bit more complicated, as there is more than gpe ©f relative necessity. First, there is
“prospective relative necessity”, which occurs ate point of a modal history if and only if an
object has to possess a property up to a ceftaimer point. Second, we can distinguish
“retrospective relative necessity”, which occursaine point of a modal history if and only if an
object has to possess a property up to a ceeaitier point. Third, both prospective and
retrospective types of relative identity come irifedient versions connected with the temporal
distance between a point at which it is relativedgessary to possess a property and the point up to
which this property has to be possessed. Due sethemplications we may provide two general
definitions of “relative prospective necessity” dinellative retrospective necessity”:

(D8) At any pointg; belonging to MH(x) it is relatively prospectivelgaessary fox to have a
property F @ F(g;)) iff there isGtijP such that if a pointk belongs toGg;_UP and g is further

thang;, then objeck possesses F gt.

Vg.eMHx) [DE) F(g:)) © 3pcmu) <Gg;-UP(U) AV (G EVA G < gk — F(Qk)))]

(D9) At any pointg; belonging to MH(X) it is relatively retrospectivatgcessary fox to have a
property F @ F(g;)) iff there ing;LOW such that if a pointy belongs toGg‘jLOW andg is earlier

thang;, then objeck possesses F gt.

Vg.eMH(x) [DE F(g)) © 3pcmum (Géww(v) AV, (g EVAG > gp = F(Qk)))]

Of course, two corresponding notions of “relativeogpective possibility” and “relative
retrospective possibility” may also be defined:

(D10) At any pointg, belonging to MH(x), it is relatively prospectivgipssible forx to have a
property F ¢z F(g;)) iff there isG@‘jUP such that there is a poigk that belongs th@‘jUP andg is

further thang; and objecix possesses F gi.

Vg.eMH(x) [°§ F(g)) © Fpcmu) (Gi?j-up(v) A3y, (g EVA G < gi A F(gk)))]

(D11) At any pointg; belonging to MH(x) it is relatively retrospectiygbossible forx to have a
property F ¢x F(g;)) iff there isG@“J,LOW such that there is a poigk that belongs thtijOW and gk

is earlier thang; and objecix possesses F &t.

Vg.eMHx) ["E) F(g)) © Fpcmu) (GtijOW(U) A3y (g EVAG > gk A F(Qk)))]

Analogously, as in the case with other types okssity, here relative possibilities are also eathil

by respective relative necessities. What is mdre, relative necessity is the weakest form of
necessity. First, if at some point it is absoluteécessary to possess a property, then at this ipoin
is both prospectively and retrospectively relayvelecessary to possess this property. Second,
possessing a property in a prospectively necessany entails that it is possessed relatively
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prospectively necessary. Finally, possessing agotppn a retrospectively necessary way entails
that it is possessed relatively retrospectivelyessary.

If the earlier story about Kant’s life is true, that some points of his modal history it is
relatively prospectively necessary for him to behdosopher. However, it is very unlikely that at
each point at which he is a philosopher it is reddy prospectively necessary for him to possess
this property. In this case “being a philosophegynbe relatively necessary at some parts of Kant's
modal history, but at other parts this property maybe connected even with this weakest type of
necessity.

So far we have characterized four general variahtecessity, which may correspond with
four distinct types of essential properties. ESaérmgroperties that are absolutely necessary are
possessed by an object at every point of its mbabry. In Kant’s case, “beinglsomo sapieris
seems to be a legitimate candidate. Prospectivessitg is connected with essential properties that
can be gained during an object’s existence, but damnot be lost up to its end. It seems plausible
that if Kant has a brain at some point in his mduatory, then at this point it is prospectively
necessary for him to possess a brain. Retrospengeessity is a mirror image of prospective
necessity. It is connected with essential propetiat can be lost at some point of existence, but
nevertheless have to be possessed at all earlierents. We argued that there are some points in
Kant’'s modal history at which “being an embryo”fe&@ him necessary in a retrospective way.
Finally, relative necessity designates a classsémtial properties that may be gained at some poin
and then lost at a later time. Despite this, theay rhe characterized as necessary because they
display a “modal inertia”. For example, in caseealative prospective necessity, they cannot be lost
for some period of time. It may be the case tha&iri a philosopher” is relatively necessary for
Kant at some points in his modal history.

5. Puzzles Reconsidered

Now we are ready to turn back to the examples dhicted at the beginning of this paper. approach.
We believe that the above-proposed conceptual frammemay help to clarify these puzzling cases
of dynamic essences in sociology, theology, antbgio

5.1. Social Internalization

The simplest case is the process of social intematadn. During primary socialization a socially
constructed image of the world becomes a partdiidual identity. One cannot lose this without
losing one’s own personal integrity. That is whytlve case of internalization it can be said that
some accidental social properties become essémnti@dividual human beings.

This process can be simply characterized with p bethe introduced concepts. As is clear
from the discussion on Kant, being human involvemplex combination of different kinds of
modalities. First of all, all humans presumably dd@ome absolute necessary properties. Perhaps
being a material substance or being a rational anene examples of such properties. These
constitute what is called ‘nature’ in classicalezgglism. We might denote such absolute necessary
properties ago“P}.

Now, humans are, however, amazingly flexible eggitiThe same absolute nature might be
joined with different cultural extensions. Thusgaed, in the early stages of its, a human has many
different prospective possibilities. A child couteé raised in this or that culture, could internaliz
this or that image of the world, and could therefact in this or that way. At the beginning the
modal properties of humans, besides some absokdessary properties P, also embrace many
prospective possible properties{@7 Q}.

Suppose now that a child was raised in a determiadture, and acquired its first language
and internalized some primary world-view. After sessful primary socialization, something has
essentially changed. Now we have no miateula rasa but rathertabula scripta at least partly.
Some possibilities allowed in the first stage hbagen realized and now determine the modal status
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of the individual in a new way. According to Bergerd Luckmann, as quoted above, the process of
primary socialization is irreversible. Once oneldoeg a social identity, one cannot lost it withaut
crisis of identity and even mental pathology. leres therefore that this is a case of prospective
necessity{o~R}.

Usually, however, the modal determination in not albembracing. After successful
primary socialization a human being could choosayntfferent forms of secondary socialization.
A child can still become a firefighter, doctor, philosopher, even though it cannot reverse the
process through which it became a child of a dateate culture. These secondary social roles are
important for one’s identity, but not in such a plexistential way as one’s primary image of the
world. This is because they are perceived as att@teEven the child feels that it could become
somebody completely different. This means that andw being, after primary socialization,
achieves a new set of prospective possibiliies:S}.

The whole process of primary socialization mighthoerefore described as a transition from
a one modal stage to another. It might be depict¢ioe following way:

{o4P,e” Q} > {OP,0°R,0” S}

The absolute essences remain unchanged; new ptiospessential properties are achieved; the
prospective possibilities are accordingly changgis is the same human who passed through
primary socialization, but she acquires a new matur

5. 2. The History of Salvation

Saving humankind is more complicated that raisinchéd. According to St. Augustine, human
salvation does not consist in simple essentiabpatas primary socialization does, but also in a
series of modally relative essentializations aneskentializations, which were not allowed in the
former sociological case. Moreover, in this case ave faced with true objective modalities;
psychological integrity is not at stake here, ashi@ previous case, but the very existence of an
individual, just as in classical essentialism.

At the beginning everything was possible, leaviagla the presupposed absolute essence of
humankind. Humans in Eden could sin or not sinh&es the first human thought that these were
prospective modalities, but they turned out toddative only:{¢y S,z —S}.

This modalstatus quochanged after the first realization of the poditybof sinning. It
turned out that the first sin was a modal trapeAthe Fall, humankind could nabt sin. If that
were the end of the story, humankind would be elgrcondemned to sinning. Again, afterwards it
turned out this was not a prospective modality,clwhivould exclude any form of salvation, but
only a relative onefoy S}, that is:{— ¢f —S}.

The Redemption was apparently a reversion of th@dah essentialization. Christ's
resurrection restored the previous modal statusuofankind. The difference between humankind
before the Fall and humankind after the Redemplies, however, not only in their previous
experiences. Now humankind can again sin or notsinthis time the realization of the possibility
of sin does not, as it seems, lead to a modal ttajs plausible then to replace the relative
possibility of not sinning with prospective possitgi {¢; S,o~ =S}. After the Redemption, we
always retain the possibility of making good things

The final Salvation, according to Augustine, is thelusion of the possibility of sin. It is
something like the inversion of the Fall. After thall, humankind could notot sin, whereas after
the Salvation it cannot sin. Salvation, thereftsgn essentialization of sancticity. It seems thit
modal shift should be thought not as relative,asuprospectivelc™—S}, in other words{— ¢~ S}.

Therefore Augustine’s theological history of creati the Fall, the Redemption, and
Salvation of humankind is a complicated story ddtiee essentialization and de-essentialization of
sins and virtues:
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{OI_?) S,OI_{ —|S} -> {—| OI_?) —|S} -> {OI_?) S,O_) —|S} -> {—| o~ S}

Its final result is the necessitation of the formeere possibility to not sin. This general process,
however, was interrupted by the relative essemtitbn of sin and its prospective de-
essentialization. It seems that the proposed cénakfpamework might really be adopted to clarify
these complicated matters.

5. 3. Jelyfish Life

Now we can turn to the most complicated casé .ofutriculajellyfish life. The description of a
standard jellyfish life cycle, presented by Piraigipal. [15], suggest that the life of a jellyfish
consists in three phases, during which its esdgmgperties change. First, a jellyfish startslifies

as a larva and stays in this form for a certainogeof time. Second, it transforms from a larvato
polyp and also possesses this form for some tim&ll§, it changes from polyp to an adult
medusa. This final stage lasts till the end of ¢inganism’s life. However, the life cycle daf.
nutricula seems to be special, since this jellyfish is ableevert from the adult stage to the polyp
stage, and then again become an adult in a pdtgmtignite cycle.

Similarly to a “standard” jellyfishT. nutriculastarts its existence in larval form. This means
that at all the minimal points of its modal histoitypossesses “being a larva”. What is more, & ha
to remain in a larval stage at a certain numbéatef moments. Because of this, at early points of
modal history, it is retrospectively necessaryTonutriculato be a larva since it has this property
at all earlier points up to the minimal ones. Irdifidn, at these early points it is also relatively
prospectively necessary to be a larva, due toabethat this property cannot be lost for a certain
period of time. We may state that in the early pbasf life T. nutriculahas the following set of
essential propertie§o4G, 0L, 0z L}, where L designates “being a larva” and G symgliall
absolutely necessary properties which have to Begssed by. nutricula

However, it is not the case that at all points ahadal history the set oF. nutriculds
essential properties equdls“G, 0L, 0z L}. At some distance from the minimal point of a moda
history, there are two pointg andgk such thaty is a successor @ (i.e., they stand in enodal
bindingrelation), and agj the jellyfish is a larva but &k it is a polyp. Such a situation has to occur
within a modal history if it is possible for. nutriculato transform from the larval stage into a
polyp. Then, at poing; it is no longer relatively prospectively necesstrye a larva, as at one of
the successive moments the jellyfish is a polypvedbeless, ag it is still retrospectively
necessary to be a larva, since a jellyfish is aalat all earlier moments. Because of this, theoket
essential properties shrinks {@G, o L}.

What is more, a set of essential properties unaésrgmother modification as soon Bs
nutricula becomes a polyp. As was stated above, in the niastalry of T. nutriculathere is a point
g at which the jellyfish is a larva and a succesgwmt g« at which it possesses “being a polyp”.
According to a biological story, a jellyfish has be a polyp for some time after acquiring this
property. This means that at pomjtit is relatively prospectively necessary for dyjesh to be a
polyp. Nevertheless, at this point it is still cdpectively necessary for it to be a larva, aslgigh
is a larva at all earlier points. Because of thistweeng, and gk the set of essential properties
expands to the following forjoG, 0 L, oy P}, where P designates “being a polyp”.

The above stage is very short and the set of eab@nbperties changes again just after
point gk. If at gk it is relatively prospectively necessary to haleifig a polyp”, then at all
successive points a jellyfish is a polyp. Howe\adrthese points it is no longer retrospectively
necessary for a jellyfish to be a larva, becauseetls an earlier point, i.e. the pogat at which it is
not a larva but a polyp. Due to this fact at poifuther thang the set of essential properties
shrinks again to the fordo“G, oz P}.

A jellyfish may transform once again during itsetime, this time from a polyp to an adult
medusa. If this is the case, then again in its mbdtory there is a poirg, at which it is a polyp
and a successive poigh at which it is an adult medusa. Points suchgagiesignate another
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modification of essential properties. &4 it is no longer relatively prospectively necesstarype a
polyp, due to the presence of the successive pgifdecause of this, only those properties that are
necessary in an absolute way belong to the setsafngial properties possessed.afo4G}.

The further modification of the set of essentialpg®rties occurs at the first point at which a
jellyfish is an adult medusa (such as the pgitharacterized above). In the case of a “standard”
life cycle, a jellyfish has to possess the propeftypeing an adult medusa up to the end of its life
and so at each point at which a jellyfish possetisesproperty, it possesses it in a prospectively
necessary wayd~M } (M designates “being an adult medusa”).

However, in the special life cycle @t nutriculg the set of essential propertigs’G, oz P}
can shrink to{o“G} just before the possibility of becoming an aduéidusa arises, and then, if the
property of being an adult medusa is acquired, ghao {04G, 0z M}, instead of{o?G, 0~ M},
known from the “standard” life cycle. Further, whiena successive moment there is the possibility
to return to the polyp stage, the set shrinks atma{m4G}, and then, if the reversal from the adult
stage to the polyp stage occurs, the set is gg#ir, oz P}. While it is unlikely, it is possible for
such a cycle to repeat infinitely in the life ofparticular T. nutricula Overall, the pattern of
changes in the essential properties within thedifaT. nutriculacan be presented as a sequence of
sets that ends with a loop:

(04G,0°L, 0z L} > {04G,0°L} > {0%G,0"L,0; P} 2 {04G, 0 P}
<> {04G,}€¢~> {046, 0 M}

The framework of modal histories used here thusangossible an account of the changing
essences of biological organisnds.nutriculaseems to both lose (e.g., “being a larva”) anch gai
(e.q., “being a polyp”) essential properties duritsdife.

6. Conclusion

In this paper we attempted to combine modality #ime in a new way. Traditionally modalities are
thought to be timeless. Classical necessities asdilpilities hold for any time when an individual
exists. We believe that such approach cannot dicgu® the common phenomena of development.

Some changes really involve a modification of thedal status of a thing, but nevertheless
do not lead to its destruction. It is, after dile tsame child that was born and raised in a detetmi
culture, the same humankind that fell and was seaad finally the same jellyfish that pass through
all the stages of their life-cycle. All these chasgnvolve a deep modal shift: some things thaewer
possible become necessary, anck versa In other words, they are examples of real esalenti
change. These cases, to our minds, challengedti¢idnal view of static essences.

We propose dissolving the close connection betweedality and time and unite them in
new ways. We distinguished four such ways: absplptespective, retrospective, and relative
modalities. Classical cases turned out to be simgtyeme points of a large range of modalities.
We tried to show that such simple modifications enpkssible a clarification of some puzzling real
examples from sociology, theology, and biology.

One common charge against classical essentialiimatist excludes the real development of
things. Ancient static essences, it is said, atempatible with the contemporary dynamic vision of
the world. On the other hand, modern anti-essést8ahre accused of neglecting the real modal
constraints that determine the process of developn@early not everything might really become
something else, or not always. We believe that saths of this discussion are right and we hope
that our investigation shows the way in which thsge opposite views might be reconciled.
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Notes

1. The maximal points of a modal history, i.e. poiafter which there are no further points, constitaeexception.
According to (D3) and (D4), at maximal points evbigg is prospectively necessary but nothing isspeatively
possible.

2. The minimal points of a modal history, i.e. poitiiat have no earlier points, constitute an exceptacording to
(D5) and (D6), at minimal points everything is ospectively necessary but nothing is retrospegtigeksible.
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