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Abstract Weak emergence is the view that a system’s macro properties can be

explained by its micro properties but only in an especially complicated way. This

paper explains a version of weak emergence based on the notion of explanatory

incompressibility and ‘‘crawling the causal web.’’ Then it examines three reasons

why weak emergence might be thought to be just in the mind. The first reason is

based on contrasting mere epistemological emergence with a form of ontological

emergence that involves irreducible downward causation. The second reason is

based on the idea that attributions of emergence are always a reflection of our

ignorance of non-emergent explanations. The third reason is based on the charge

that complex explanations are anthropocentric. Rather than being just in the mind,

weak emergence is seen to involve a distinctive kind of complex, macro-pattern in

the mind-independent objective micro-causal structure that exists in nature. The

paper ends by addressing two further questions. One concerns whether weak

emergence applies only or mainly to computer simulations and computational

systems. The other concerns the respect in which weak emergence is dynamic rather

than static.
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The notion of emergence is enjoying a renaissance in philosophy and science

today,1 but it remains haunted by the worry that all apparent emergence in nature is

really in one way or another just in the mind.2 If emergent phenomena are just in the

mind, then they are not real and objective phenomena; they have no independent

ontological existence; they have no independent causal power; they have no

objective reality outside the mind. The charge that emergence is just in the mind has

recently been directed specifically at weak emergence, a view which I have

developed and defended elsewhere,3 and which I will explain and defend here. My

main goal here is to show that weak emergence is not just in the mind. Rather, it is a

distinctive kind of complex, macro-pattern in the mind-independent objective

micro-causal structure that exists in nature. My secondary goal here is to answer two

further questions about weak emergence. One concerns whether weak emergence is

limited to computer simulations and computational systems. The other concerns

how weak emergence is dynamic rather than static.

Weak emergence (as I intend it) can be explained in various ways.4 My

explanation here uses the concept of explanatory incompressibility. Previously I

have defined weak emergence using the concept of underivability except by

simulation (Bedau 1997; 2003). These two definitions are similarly indirect, and

they are essentially equivalent. I support them both. Here I focus on explanatory

incompressibility in order to highlight that weak emergence applies not just to

computer simulations. It is true that weak emergence has a special connection with

computer simulations, as we will see below, but it also applies equally well to a

great many natural systems, especially those that motivated the original discussions

of emergence by the British emergentists (McLaughlin 1992).

My defense of weak emergence will turn on its distinctively dynamical nature. In

contrast to most recent discussions of emergence in philosophy, weak emergence is

concerned with the complex dynamic processes by which certain global phenomena

are generated. The dynamical nature of weak emergence helps explain the

distinctive role that computer simulations play in both explaining natural emergent

phenomena and artificially generating interesting new examples of emergent

phenomena. It also helps explain why emergence is not merely in the mind. For if

the dynamical causal processes distinctive of weak emergence are not merely in the

mind, then neither is weak emergence itself.

1 See, e.g., Feltz et al. (2006), Kistler (2006), Bedau and Humphreys (2008).
2 Some who claim that weak emergence is just in the mind view this in a positive light (e.g., Newmann

1996 and McIntyre 1998), on the grounds that if weak emergence is just in the mind, then it surely exists

and is real, and it has no objectionable metaphysical baggage. In this paper I am arguing that weak

emergence is not just in the mind; it is real and objective in nature. Specifically, it is a certain kind of

complex micro-causal network that has unpredictable macro effects. In addition, this kind of weak

emergence has no metaphysical baggage. Each instance of weak emergence is entirely consistent with any

reasonable form of naturalism.
3 Bedau (1997, 2003).
4 The different variants of weak emergence in the literature include those by Wimsatt (1986, 1997, 2000),

Rueger (2000a, b), Boogerd et al. (2005), and Bedau (1997, 2003). Different conceptions of weak

emergence focus on different kinds of explanatory complexity, but all agree that weak emergence

involves some distinctive kind of explanatory complexity.
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Weak Emergence as Explanatory Incompressibility

Emergence always involves a certain kind of relationship between global or macro-

phenomena and local or micro-phenomena. Specifically, emergent macro-phenom-

ena somehow both depend on, and are autonomous from, micro-phenomena.

Dependence and autonomy can be given different interpretations, and different

interpretations lead to different conceptions of emergence, including different

conceptions of weak emergence.

The characteristic feature of weak emergence, in general, is that the macro is

ontologically and causally reducible to the micro in principle, but the reductive

micro-explanation is especially complex.5 Different kinds of explanatory complex-

ity create different versions of weak emergence.6 Elsewhere I have characterized

weak emergence as underivability without simulation.7 Here I shift terms slightly

and replace derivations with explanations, and replace macro-states that are

underivable except by simulation with macro-states that have only incompressible

explanations. Throughout I tacitly assume that we seek only true, exact, and

complete explanations of how macro properties are generated from prior micro

properties over time.

My definition of weak emergence is this, specifically: If P is a macro-property of

some system S, then P is weakly emergent if and only if P is generatively

explainable from all of S’s prior micro-facts but only in an incompressible way. This

definition defines weak emergent macro-phenomena by the distinctive way in which

we explain how they are generated from underlying micro-states.

The basic idea of an incompressible generative explanation is simple. An

explanation is generative just in case it exactly and correctly explains how macro-

events unfold over time, how they are generated dynamically. The temporally

(discrete or continuous) generative explanation assumes complete information about

both the micro-causal dynamics that drive the system and the system’s earlier

micro-states and boundary conditions. The explanation works simply by tracing

through the temporal details in the complex web of micro-level causal interactions

that ultimately generate the macro-events. This kind of explanation is appropriate

for any system with (global) macro-features that depend on (local) micro-features in

certain complex ways. In particular, it is appropriate if we can describe the system’s

macro-features at a given time by appropriately conjoining or aggregating or

summing the (local) micro-features that exist at the same time. This is a synchronic

5 See, e.g., Simon (1996).
6 Unfortunately, the phrase ‘‘weak emergence’’ is used in different ways by different philosophers. For

example, what I call ‘‘weak emergence’’ differs from what is called ‘‘weak emergence’’ by Stephan

(2006) or by K. Balog (personal communication), and it does not apply to typical Braitenberg’s vehicles

(an example of weak emergence from A. Beckerman, personal communication).
7 See Bedau (1997, 2003). I should note that my earlier use of the word ‘‘derivation’’ to define weak

emergence does not imply any connection with, or dependence on, a Hempelian Deductive-Nomological

account of explanation, which is famous for its central role for derivations (Hempel 1965). Rather, I am

content with a much more loose and informal notion of explanation. Nevertheless, explanation and

deduction still use and rely on various derivations.

Is Weak Emergence Just in the Mind? 445

123



reduction of macro to micro. Now, by starting with a completely specified initial

condition, and by tracing forwards in time through the network of local micro-level

causal interactions, the system’s macro-features (which are aggregation of micro-

features at a given time) can be explained from immediately preceding aggregations

of micro-features. Explaining the generation of a system’s macro-behavior by

aggregating and iterating the earlier local micro-interactions over time I shall

describe, for short, as crawling the micro-causal web.

Incompressible explanations cannot be replaced without explanatory loss by

shorter explanations that avoid crawling the causal web. If an explanation of some

macro-property of some system is incompressible, then there is no short-cut

generative explanation of that macro-property that is true, complete, accurate, and

can avoid crawling the causal web.8 This explains the temporal signature of

incompressible explanations: Explaining later behavior requires additional explan-

atory effort (Crutchfield et al. 1986).

On the other hand, if the explanation is compressible, then explaining the macro-

property arbitrarily far into the future takes some fixed and finite amount of

explanatory effort, no matter how far into the future your explanation reaches. The

required explanatory effort is capped; explaining later behavior takes no more

explanatory effort than explaining earlier behavior. A compressible explanation can

achieve these economies because it avoids the incrementally growing cost of

crawling the causal web.

Examples can vividly convey what a compressible explanation is, and the

simplest and clearest examples involve cellular automata. A cellular automaton (or

CA) is a regular spatial lattice of ‘‘cells,’’ each of which can be in one of a finite

number of states (e.g., ‘‘alive’’ or ‘‘dead’’). The lattice typically has 1, 2, or 3 spatial

dimensions. The state of each cell in the lattice is updated simultaneously in discrete

time steps. Each cell is a finite state machine that outputs the next state of the cell

given as input the states of the cells within some finite, local neighborhood of the

lattice. Typically all cells in the lattice are governed by the same finite state

machine, which typically is deterministic.

Now, consider the exceedingly trivial cellular automaton that I call All Life,

which is completely governed by the following very simple local causal rule: A cell

is alive at a given time whether or not it or any of its neighbors were alive or dead at

the previous moment. It is trivial to give a short-cut explanation of any macro-

property of All Life arbitrarily far into the future, because one can see that all cells

will be alive at all future times, no matter what the initial aggregate local

configuration of the cellular automaton.

All Life is atypical compared with the cellular automata usually discussed, such

as the Game of Life (GOL). The most interesting CAs are those like GOL that are

8 The explanation can apply to indeterministic systems by including complete information about the

system’s inderministic micro-state changes in the information from which the explanation is sought.

System boundary conditions are handled in a similar fashion. See Bedau (1997). My notion of

incompressible explanation is closely connected with Chaitin’s notion of random sequence (Chaitin 1975,

1988) and Wolfram’s subsequent notion of incompressible computation (Wolfram 1985, 2002), as well as

the notion of a dynamical system that must be simulated to discover its generic properties (Crutchfield

et al. 1986).
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complex and known to require incompressible explanation.9 The behavior of

complex cellular automata typically cannot be explained except by crawling the

causal web. The same holds throughout many other kinds of computational systems,

such as soft artificial life systems like Ray’s Tierra, Holland’s Echo, and Packard’s

Bugs.10 The more simulations of natural complex adaptive systems you study, the

more weak emergence you find. This is a contingent empirical claim, but it is still

true.

One might ask exactly much micro-causal complexity is sufficient for weak

emergence, and exactly how much is necessary. This question makes sense if there

is a bright line separating weak emergent properties from merely resultant

properties, but the truth is more complicated. Weak emergence comes in degrees.

Assad and Packard (1992, p. 232) describe a scale for degrees of emergence,

ranging over behavior that is ‘‘immediately deducible upon inspection of the

specification or rules generating it’’, to behavior that is ‘‘deducible in hindsight from

the specification after observing the behavior’’, and continuing to behavior that is

‘‘deducible in theory, but its elucidation is prohibitively difficult’’, and finally

reaching behavior that is ‘‘impossible to deduce from the specification’’. Explan-

atory incompressibility can be arrayed into similar stages. So, since weak

emergence depends on explanatory incompressibility, weak emergence also comes

in stages or degrees.11 The paradigm case of weak emergence involves properties

with incompressible explanations. A lower degree of emergence involves properties

with compressible explanations that are so complicated that in practice no one can

use the explanation except with a computer simulation. A higher degree of

emergence involves properties that can be simulated but not in any finite simulation.

These examples illustrate some of the sorts of ways in which weak emergence

comes in degrees.12

My indirect definition of weak emergence applies to all systems with macro-

behavior with only incompressible explanations. Now, if a system’s behavior

requires incompressible explanations, that is presumably because of the complexity

of the system’s micro-causal interactions. If we could directly identify what it is

about micro-causal interactions that make them incompressible, then we might be

able to construct a direct definition of weak emergence. In the meantime, experience

in the field with our indirect definition suggests two conclusions about the intrinsic

properties of micro-causal dynamics that require incompressible explanations. First,

complex systems with weak emergent behavior typically involve massively parallel

9 The classic reference on the Game of Life is Berlekamp et al. (2004), and Wolfram (1985, 2002) are

important references on cellular automata in general. For more on emergence and cellular automata, see

Bedau (1997, 2003) and the references therein.
10 E.g., Bedau (1997) reviews the supple adaptation to the edge of disorder that emerges from Packard’s

Bugs model.
11 See, also, Bedau (2003, p. 163).
12 In this paper I will not take a stand on how to measure amounts of weak emergence. The most precise

and explicit formal definition of amounts of weak emergence known to me is due to Paul Hovda (2008).

Hovda defines the amount of simulation effort needed to derive something. This formalism could be

interpreted as the amount of effort required for something’s generative explanation.
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micro-level populations of independent and autonomous agents that interact with

their neighbors and their local environment. Second, the interactions among the

agents and their environments are typically non-linear and synergistic, so that the

behavior of an agent is highly sensitive to its local context, including other agents.

These two factors make the behavior of complex systems’ impossible to predict,

even given complete prior micro information, short of crawling the causal web. On

the other hand, crawling the micro-causal web provides an explanation that is

guaranteed to be perfect, at least in principle.

The possibility of completely explaining weak emergent phenomena by crawling

the causal web entails that weak emergence is consistent with reductionism. Many

philosophers and scientists assume that emergence and reduction are incompatible.

One typical form of reductionism is mereological supervenience (Kim 1978), the

view that wholes are completely determined, ontologically and causally, by their

parts. And it is certainly true that some kinds of emergence are incompatible with

reduction; for example, strong forms of emergence are often defined in terms of

reductive failure (e.g., Kim 1999). However, weak emergence differs from strong

emergence because it is consistent with many forms of reduction.13 To see this,

consider ontological, causal, and explanatory reductions, in turn (which, respec-

tively, involve reducing ontologies, causal relations, and explanations). Each

concrete physical embodiment of weak emergence is ontologically nothing more

than some kind of aggregation of smaller embodied objects. For example, the

ontological substance of a traffic jam is nothing more than a certain kind of

aggregation of cars on a road, and the ontological substance of a vesicle is nothing

more than a certain kind of closed spherical bilayer aggregation of amphiphilic

molecules in water. Furthermore, the causes and effects of each concrete instance of

any kind of weak emergent macro-phenomenon are reducible to the iteration of the

aggregation of the causes and effects operating at the micro-level, at least in

principle. So, each example of macro-level weak emergence is ontologically and

causally reducible to micro-level phenomena. However, in practice, typically

nobody can understand or follow such a micro-causal reduction unless they simulate

the micro-causal web on a computer, because the micro-level causal web is so

complex. In a wealth of interesting cases, studied in fields like soft artificial life,

computer simulations make it possible to crawl the causal web.14

The distinction between explanations or reductions that hold only in principle,

versus those that also hold in practice, deserves further discussion. A reductive

generative explanation of macro from micro might exist, in principle, but be

unhelpful for explaining weak emergent phenomena, in practice, for a variety of

reasons. One is that some relevant micro-level details required for the explanation

might be unknown and inaccessible. Furthermore, even if all those details were

known, the explanation might still be too complex and tedious for anyone to work

through without the aid of something like a computer simulation. Nevertheless,

13 A point often emphasized by Wimsatt (1986, 1997, 2000).
14 It should be noted that in many cases we still do not know how to explain some natural regularities or

patterns we seem to see in nature. One good example is the arrow of complexity in the evolution of life on

Earth (Bedau, forthcoming).
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given enough time and patience, anyone could work through all those micro-level

explanatory details, as least in principle.15 And working through those details is

exactly what a computer simulation does. So, weak emergent phenomena always

have complete and accurate explanations solely from micro-phenomena, at least in

principle. These explanations rely on complete prior micro-level information, and

they necessarily proceed by crawling the causal web. It is easy to see why it is

typically impossible for anyone to grasp or understand how the emergent

phenomena unfold from the micro, in practice, without resorting to computer

simulations. This leads to the special connection between weak emergence and

computer simulations, discussed below.

The distinction between explanation and reduction in principle and in practice
helps explain how weak emergence fits the two hallmarks of emergence we

mentioned earlier: the dependence of the macro on the micro, and the autonomy of

macro from the micro. In cases of weak emergence, the macro depends on the micro

because, in principle, each instance of the macro ontologically and causally is

nothing more than the aggregation of micro-causal elements. For example, the

ontological and causal state of a cellular automaton macro structure is nothing more

than the aggregation of the ontological and causal states of its micro constituents. At

the same time, weak emergence exhibits a kind of macro autonomy because of the

incompressibility of the micro-causal generative explanation of the macro structure.

Because the explanation is incompressible, it is useless in practice (except in so far

as it serves as the basis for a good simulation of the system).

The subtle way in which weak emergence balances principles and practices is

summarized with the awkward but apt notion of in principle irreducibility in
practice. Although weak emergence phenomena have a true, complete, and exact

micro-level generative explanations, at least in principle, incompressibility makes

the explanations of little use, in practice. In practice, we have no alternative but to

simulate the systems micro-level behavior, if we want to observe what macro

behavior will emerge. This is a practical limitation, a limitation on irreducibility in

practice. Furthermore, this practical limitation holds in principle for any naturalistic

epistemic agent that is trying to explain the behavior of complex systems. We can

put these points together by saying that weak emergent phenomena are in principle

irreducible in practice.

As an aside, we should note that in many contexts an especially important

subspecies of weak emergence is robust weak emergence. Weak emergence is

robust when it involves causally salient law-like patterns involving weak emergent

macro-properties (Bedau 2003). These robust emergent patterns recur in regular

statistical patterns. Being typical or generic, they have some explanatory force.

Many properties of the emergent patterns are insensitive to the details of the local

micro-interactions that produce the patterns, so the emergent patterns have multiple

realizations. One interesting special case of robust weak emergence are the physical

systems that exhibit what physicists call ‘‘universal’’ behavior, especially around

15 The computer-generated proof of the four colors theorem is one specific kind of example of a proof

that one could work through in principle but not in practice.
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phase transitions, such as when a solid melts into a liquid.16 Physicists in some

instances have mathematically proved that the critical behavior of some large class

of physical systems is insensitive to almost all details about the system, but in most

cases one has merely empirical evidence that a physical system exhibits universal

behavior. Nevertheless, this empirical evidence can be very strong.17 Since the

evidence is empirical, sometimes we are wrong when we think we have strong

evidence that a system’s behavior is weakly emergent. But this is not a weakness in

the notion of weak emergence. It is the expected consequence of all empirically

justified claims.

Why Weak Emergence is Not Just in the Mind

There are a number of reasons why weak emergence might seem to be just in the

mind, and I will discuss some of the most important and influential ones. I will

argue that weak emergence goes beyond our minds and concerns actual objective

causal relations in nature. In that sense, weak emergence is not just in the mind.

The first worry is especially simple to explain: The existence of in principle

irreducible downward causation is an ontological matter, because it involves the real

existence of a certain kind of causal process. Many people, especially in the

philosophy of mind, are interested in a strong form of emergence that entails the

existence of this kind of in principle irreducible downward causation. For example,

Silberstein and McGeeve (1999) define ‘‘ontological emergence’’ as ‘‘features of

systems of wholes that possess causal capacities not reducible to any of the intrinsic

causal capacities of the parts nor to any of the (reducible) relations between the parts’’

(p. 182), and continue: ‘‘Emergent properties are properties of a system taken as a

whole which exert a causal influence on the parts of the system consistent with, but

distinct from, the causal capacities of the parts themselves’’ (p. 182). This statement

illustrates how emergence sometimes is equated only with strong emergence,

specifically, the sort that involves in principle irreducible downward causation.

Now, weak differs from strong emergence on precisely this point, for weak

emergence bars in principle irreducible downward causation. Weak emergence does

involve a certain kind of downward causation, and that kind of downward causation

is irreducible in practice, due to explanatory incompressibility. But weakly

emergent phenomena can always be given an explanation by crawling the causal

web.18 The web could always be crawled in principle, given complete information

about the initial conditions and boundary conditions, and given enough time and

effort. This is what computer simulations do. This difference between reducibility in
principle and in practice is the difference between strong and weak emergence.

By defining their terms appropriately, Silberstein and McGeeve (1999) brand

weak emergence as merely ‘‘epistemological’’ and not genuinely ‘‘ontological’’.

16 See, e.g., Laughlin and Pines (2000), Laughlin (2006). Batterman (2002) is the first philosopher to

emphasize the connection between emergence and universality in physics.
17 See, e.g., Stanley (1971).
18 Bedau (2003) elaborates this claim.
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They define epistemological emergence to apply to any property that is ‘‘reducible

to or determined by the intrinsic properties of the ultimate constituents of the objects

or system’’ but ‘‘is very difficult for us to explain, predict or derive… on the basis of

the ultimate constituents’’ (p. 186). A reductive consequence for macro phenomena

immediately follows: ‘‘In principle, in such cases the higher-level feature, rule or

law is a logical consequence of some lower-level feature, rule or law’’ (186,

emphasis added). Nevertheless, micro-reductive explanations fail in practice, and

‘‘at each stage, entirely new laws, concepts and generalizations will be necessary

(though not in principle) to explain or predict the phenomena with relative ease’’

(186, emphasis added).

Note that all of these properties of ‘‘epistemological’’ emergence apply to weak

emergence. I have stressed how weak emergent macro phenomena in principle can

always be explained solely from complete prior micro phenomena, by crawling the

causal web. But those explanations (or reductions) exist only in principle. In

practice, the explanations are so incompressible that we can explain the emergent

phenomena only if we resort to computer simulations or to appeal to empirically

justified macro-level patterns, regularities, or laws. So, weak emergence meets the

definition of ‘‘epistemological’’ emergence from Silberstein and McGeever.

But this definition does not provide a reason to conclude that weak emergence is

merely in the mind. It is just a definition; it has no force as an argument. Silberstein

and McGeever define ‘‘epistemological’’ emergence as any form of emergence that

rejects in principle irreducible downward causation, and according to that definition

weak emergence is ‘‘epistemological.’’ But it does not follow that weak emergence

is merely in the mind or merely epistemological. Weak emergent phenomena might

also have ontological, non-epistemological aspects. In particular, the distinctively

incompressible micro-causal explanations of weak emergence presumably are due

to a distinctively incompressible form of micro-causal structure in reality. It is

presumably not an accident that one sort of micro-causal structure is incompressible

and another sort is compressible. So, though weak emergence meets the Silberstein

and McGeever definition of ‘‘epistemological’’ emergence, weak emergence is not

merely epistemological. It is not just in the mind. Instead, weak emergence results

from incompressible macro-level structure in the network of micro-level causal

connections. This causal web is embodied and brought to life in real ontological

substances with real causal powers, and it really generates certain macro-level

ontological and causal phenomena.

Let us now turn to a second reason for thinking that emergence is merely in the

mind, due to Hempel (Hempel and Oppenheim 1965). Hempel construed emergence

as irreducibility of the macro from the micro given the full resources of the best

scientific theories of the day. He presumed that all apparently emergent phenomena

are merely apparent, and have a true, reductive and non-emergent explanation. This

implies that attributions of emergence are merely admissions of our ignorance of the

true, reductive and non-emergent explanation. If our best scientific theories construe

certain phenomena as emergent (because in principle they are irreducible), that does

not show us anything about nature. Rather, it just shows that we need a better

scientific theory. You can sum up Hempel’s complaint against emergence this way:
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If our best scientific theories imply the existence of weak emergent phenomena, that

merely reflects our ignorance of their true, non-emergent explanation.

Cellular automata provide an especially clear and simple illustration why

Hempel’s complaint does not apply to weak emergence. Consider the Game of Life

(GOL).19 We know the complete micro-theory for the behavior of each cell in the

GOL: A cell at a given moment is alive just in case it was alive at the previous

moment and had two or three living neighbors, or it was dead at the previous

moment and had exactly three living neighbors. There is no ignorance whatsoever in

our understanding of the rules that completely determine the micro-behavior of any

call in the GOL at any time, because the behavior of every cell in the GOL is a

trivial application of the GOL birth-death rule. Thus, any weak emergence that

exists in the GOL is not merely the result of our ignorance of true non-emergent

explanations; it is not just something we have imagined. If it exists, it is real and

objective. The explanatory incompressibility in the GOL arises from the context-

sensitivity of the birth-death rule; living cells arise or persist only if their immediate

neighborhood contains just the right level of living cells, and neither too few nor too

many. The GOL is also synergistic; the effect of the state of a given cell depends on

the states of neighboring cells, and this is symmetric. In addition, the rule enables

the existence of emergent macro-level causal structures, such as so-called ‘‘gliders’’

that propagate and interact in a family of reactions. A universal Turing machine can

even be constructed in the GOL (Berlekamp et al. 2004). Gliders enable CAs to be

programmed to perform various desired forms of complex parallel computations,

such as density classification and synchronization (Crutchfield and Mitchell 1995;

Crutchfield et al. 2003). In general, these interesting macro-behaviors of CAs

cannot be explained even given the complete and accurate theory governing micro-

state behavior (along with contingent information about initial micro-states and

boundary conditions), except, of course, by crawling the causal web. This shows

that the behavior of those CAs is weakly emergent. In the GOL we know that this

kind of weak emergence is not a sign of our ignorance of some true, underlying,

non-emergent explanation of the macro-behaviors. Emergent macro-behaviors have

no non-emergent, compressible explanation, but they can always be explained by

crawling the causal web. So, contemporary echoes of Hempel’s criticism provide no

reason to think that weak emergence is merely in the mind.

There is a third reason why weak emergence might seem to be merely in the

mind: Weak emergence is anthropocentric and concerns a limitation in human

epistemological capacities. In fact, weak emergence is defined in this paper in terms

of its incompressible explanations, and elsewhere in terms of its underivability

without simulation. Both definitions are indirect and identify emergent phenomena

in terms of our distinctive epistemological relationship with them (the incompress-

ibility of their explanation, and their underivability except by simulation). Since

weak emergence is defined by reference to these human epistemological limitations,

doesn’t it follow that weak emergence is just in our minds?20

19 For details about the GOL, see Bedau (1997, 2003) and the references cited therein.
20 I might mention that the indirectness itself of these definitions of weak emergence does not make the

definitions dubious. Indirect definitions can still be perfectly useful and accurate.

452 M. A. Bedau

123



In truth, though, weak emergence has nothing to do with specifically human

epistemological limitations. Weak emergence does not involve phenomena that are

too complex for humans to explain but simple enough for smarter naturalistic

epistemic agents to explain.21 Rather, when weak emergence arises, the actual

underlying local micro-causal processes are so complex that, in principle, complete

and accurate explanations of macro-behavior are all incompressible. The emergent

phenomena that arise from complex synergistic micro-causal explanations are

explanatorily incompressible for any naturalistic epistemic agent. No matter how

fast and infallibly inferences are made, no matter how perfect memories remain,

naturalistic epistemic agents trying to explain weak emergent phenomena can

produce only incompressible explanations. The practical limitations of explanations

of weak emergence apply in principle to any epistemic agent; this is in principle

inexplicability in practice.

If something has an indirect epistemological definition, it does not follow that

it is just in the mind. Instead, the indirect epistemological definition is produced

by and reflects a distinctive underlying ontological status or structure in nature.

Incompressibility of explanations is a consequence of the objective complexity of

the local micro-causal interactions that are ultimately generating the emergent

behavior being explained. The micro-causal web is real and objective, and the

incompressible causal pathways of weak emergent phenomena have a distinctive

epistemological consequence. Note that the explanatory incompressibility that

defines weak emergence applies to the explanations of any naturalistic epistemic

agent, in principle. Just like us, any non-human epistemic agent will have to

work through the objective complexity of the local micro-causal interactions.

Thus, weak emergence is not merely in the mind, but refers to objective

complexity in the objective natural world that is in principle irreducible in

practice.

We can now turn to two further questions about weak emergence: in what way

weak emergence applies only or mainly to computer simulations, and in what way

weak emergence is inherently dynamic rather than static. It turns out that answering

these questions has a connection with why weak emergence is not just in the mind.

Computer Simulations and Weak Emergence

Weak emergence has an especially close connection with computer simulations and

computational systems, but the link is sometimes misunderstood. Some of the best

examples of weak emergence come from computer simulations, and my previous

definitions of weak emergence rely centrally on the notion of ‘‘underivability except

by simulation’’ (Bedau 1997, 2003).22 Someone might incautiously infer that weak

21 By ‘‘naturalistic epistemic agent’’ I mean one with no magical abilities, such as an infinite amount of

storage space.
22 See also Humphreys’s (2007a) discussion of computational emergence.
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emergence applies merely or primarily to computer simulations or other kinds of

computational systems. But that would be a mistake.

In truth, explanatory incompressibility typifies the behavior of a great many

natural systems. For example, macro-level traffic jams are composed of a loose and

changing group of individual micro-level automobiles, and traffic jams exhibit

interesting macro-behavior. For example, jams suddenly spontaneously form when

the traffic density crosses a critical value, and jams move slowly backwards in the

traffic flow. It is easy to explain these macro-behaviors by iterating and aggregating

all the simple local interactions among individual vehicles (Nagel and Rasmussen

1996; Sugiyama et al. 2008), but as far as anyone knows it is impossible to give any

short-cut explanation of this behavior from complete information about micro-states

and boundary conditions.

The same holds for the behavior of many natural chemical processes, such as

the self-assembly, growth, and subsequent division of vesicles formed from

amphiphiles in appropriate aqueous solutions (Hanczyc et al. 2003). Likewise,

explanatory incompressibility seems to characterize a vast number of global

properties of complex systems in molecular and cellular biology, including

regulatory gene networks, metabolic networks, and the process by which proteins

fold into three-dimensional structures. The same can be said for many systems

studied by psychology and the social sciences. So, according to our best current

explanations of complex systems, weak emergence applies throughout nature. It

is not limited only or mainly to computational systems and computer

simulations.

At the same time, one must acknowledge that computer simulations and

computational systems have two important roles in helping us to understand weak

emergence. First, certain computational systems produce some of the most

striking examples of weak emergent phenomena. Computer simulations of

complex, non-linear, dynamical, hierarchical systems in nature comprise one class

of computational embodiment of weak emergence. Another class consists of

complex computational systems that are not simulations of something else but are

studied in their own right. Both kinds of computational systems have a massively

parallel architecture with non-linear local interactions. Cellular automata and

other software systems studied in artificial life provide plenty of good examples.

Those familiar with these computational systems know that the global patterns

they produce comprise many interesting and vivid examples of weak emergent

phenomena.

Note that these patterns and regularities produced by computational systems are

not mere simulations of emergent phenomena. Rather, they are computational

embodiments of real emergent phenomena. That is, the computer produces

something that is weakly emergent in its own right. If the computer happens to

be simulating some natural system, that natural system might also exhibit its own

emergent phenomena. Further, if the simulation is accurate in the relevant respects,

it might explain why and how the natural system’s phenomena is weakly emergent.

But the computer simulation itself, considered as an object it its own right, is also

exhibiting emergent behavior.
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This points to a distinctive role that computer simulations play in our evidence
for weak emergence in complex natural systems.23 We typically study the behavior

of complex systems by computer simulations, because we typically have no

practical alternative. It is no accident that computer simulations fill the study of

complex natural systems in virtually all disciplines. Computer simulations provide

our only useful evidence about how complex systems will behave, about what

global patterns emerge from their myriad micro-interactions.24 That is why it is

possible to define weak emergence as that which is ‘‘underivable except by

simulation’’ (Bedau 1997, 2003).

The evidence for weak emergence provided by computer simulations, like other

empirical evidence, can be misleading. So our beliefs about which systems are

weakly emergent can be mistaken, when empirical evidence leads us astray. If we

discover that there is a compressible explanation for some complex behavior that we

thought was weakly emergent, this is not a flaw with the notion of weak emergence.

It shows merely that we were wrong about an example of weak emergence. The

possibility of this kind of error is an expected consequence of the empirical nature

of the evidence for emergence in simulations.

The indirect epistemological role of computer simulations in explaining weak

emergence might fuel a revival of the belief that weak emergence is in some sense

merely epistemological. But this would be a mistake. The weak emergence

exhibited in jamming traffic and dividing vesicles is not merely epistemological.

Traffic jams and vesicles require incompressible explanations because of their

objective, intrinsic micro-causal complexity. Traffic jams and vesicles are not just in

the mind.

23 Different kinds of computational systems have been called ‘‘simulations’’ so I should clarify what I

mean. The simulations I have in mind are those that crawl the causal web (recall above) and generate

global properties out of myriad local interactions. In addition to cellular automata, so-called ‘‘agent-

based’’ models are good examples of simulations that crawl the causal web. They explicitly describe how

local causal processes unfold over time, and global properties are merely certain kinds of aggregations of

local properties.
24 A tangential issue arises here: How can we tell if a computer model corresponds to reality, especially if

the model is much simpler than the natural system being studied? This complex issue is beyond the scope

of this footnote, but I would like to mention one point—that some computer simulations aim to explain

only certain very general and robust global patterns and regularities in the behavior of certain complex

systems. They do not attempt to explain the system’s detailed behavior. Further, sometimes a complex

system’s robust global patterns and regularities are due to relatively simple and abstract features of the

system; many of the details about the system do not materially affect its robust global behavior. In these

cases, a very simple and abstract model can adequately explain the system’s robust behavior.

One example might be Shelling’s famous simple models of social phenomena such as segregated

neighborhoods (Schelling 1968). These models abstract away from almost all the details of actual social

neighborhoods. But they preserve certain key property—such as each agent’s awareness of the social

class of its local neighbours and itself, and its preference for local neighbors of the same social class—and

the models explain how global segregation can result merely from those simple facts. Furthermore, you

can empirically test whether people actually do know the social classes of their immediate neighborhoods,

so even simple models can be empirically grounded.
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Weak Emergence and the Dynamics of Causal Processes

Weak emergence has a distinctive dynamical nature.25 Most recent philosophical

discussions of emergence concern the static, synchronic relationships between

different kinds of instantaneous phenomena or states (e.g., McLaughlin 1997, Kim

1999). The canonical example concerns someone’s mental state (or some aspect of

it) at some moment is thought to emerge from the person’s brain state at the same
moment. That kind of emergence is static, because it concerns states and conditions

that are synchronic, i.e., that all happen at the same moment. By contrast, weak

emergence concerns the processes by which certain global phenomena are generated

from an aggregation of local phenomena. These generative processes are essentially

dynamic. They happen over time, and are caused by local interactions. So,

something is weakly emergent at a given moment not merely because of the

aggregation of its local states at that time, but rather because of how its global states

arose from previous aggregations of previous local states. That is, weak emergence

is a historical property; it requires having a certain kind of causal history.

We noted above that the micro-level causal processes that underlie weak

emergence form a large, context sensitive, massively parallel network of local

causal interactions. Many of those interactions are nonlinear. In general, the only

way to explain the system’s eventual global (macro) behavior from the sum of its

local (micro) behavior is to crawl the causal web. Starting with a completely

specified initial micro-condition, one propagates the local micro influences forward

in time, and then aggregates the local micro results into the global state of the

system. You can think of this as ‘‘deriving’’ the system’s later global states from its

earlier micro states. These complex causal networks require a distinctive

incompressible kind of explanation. The local causal networks really involve a

large number of components that interact locally and nonlinearly, sometimes in a

heterogeneous variety of ways. The net effect is that the system’s global behavior is

unpredictable, except by crawling the causal web.

Complex micro-causal webs exhibit different kinds of dynamical behavior.

Sometimes the causal dynamics produces a global equilibrium state that is

essentially constant and fixed over time. Sometimes the causal dynamics produce a

chaotically changing sequence of global states, which remain far from equilibrium

and behave unpredictably. Sometimes weak emergent global dynamics are robust,

indicating a generic statistical regularity in the dynamical emergent behavior of a

class of complex systems.

The momentary, static global state of a system exhibiting weak emergence is

trivially derivable from the system’s local state at that same moment. For the global

static state is nothing more than simply the sum or aggregation of all the local states

at that time. Return to our earlier examples of weak emergence: the formation and

behavior of traffic jams, and the spontaneous self-assembly, growth and division of

vesicles. Note that both are dynamic causal processes that unfold in time. The causal

processes that generate traffic jams and cause vesicles to grow and divide are not

25 Rueger (2000b) and Humphreys (2007a, 2007b) stand out in contemporary philosophical discussions

for their focus on dynamic forms of emergence.
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just in the mind. They really exist and really involve a complex network of causal

relations among micro-level entities. Nature is full of this sort of complex causal

systems, especially those parts of nature that are alive, or have a mind, or involve

social relations and technology. In this way, the dynamic nature of weak emergence

underscores why weak emergence is not merely in the mind.

Conclusions

This paper has defended a form of weak emergence that is based on the notion of

explanatory incompressibility. This weak emergence is clearly metaphysically

innocent and consistent with any reasonable form of naturalism, for it rests entirely

on merely the dynamical micro-causal processes that underlie and generate complex

phenomena. These dynamical causal processes occur not just in computer

simulations or computer systems; they also occur in a vast number of the complex

systems in the natural world.

So, weak emergence is not just in our minds. It concerns not just how we explain

things. It is produced not merely by human mental, explanatory, or epistemic

limitations. It does not mask ignorance of true non-emergent explanations. Rather,

weak emergence is an objective phenomenon that exists in nature. Any naturalistic

epistemic agent who tries to explain it will have to use incompressible explanations.

Weak emergence is the macro-level mark of incompressible complexity in a

network of micro-causal interactions. When the objective micro-causal web is

sufficiently complex, all explanations of its macro-behavior are incompressible. The

resulting weak emergence is not just in the mind

Acknowledgement I am grateful for helpful comments from Kellyn Bardeen, Paul Humphreys, and

Philippe Huneman.
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Textvorlage zu Jörg Thomas Richter, „Fortschritt durch Mutation“ 

1 

Susan Glaspell 

The Verge 

 

Prefatory Remarks to the Excerpt [JTR]: 

The reading I give you is the excerpt of a drama that is at the very heart of American expressionist theatre. It 

was first performed at the Provincetown Playhouse on November 14, 1921. The Playhouse, founded by 

Susan Glaspell and her husband George Cram Cook, was crucial in establishing this new theatre aesthetics. 

To give you the gist of the play: The central motif of the three-act drama is the botanist Claire Archer’s 

struggle with the social conventions of her time, often shown through the repeated emphasis put on patterns 

and acts of pattern-breaking on the symbolic level. Thus, the first act is set in Claire's experimental 

greenhouse where, according to the set description, "[t]he frost has made patterns on the glass as if—as 

Plato would have it—the patterns inherent in abstract nature and behind all life had to come out, not only in 

the creative heat within, but in the creative cold on the other side of the glass. And the wind makes patterns 

of sound around the glass house.” Against the backdrop of the patterned set design, the first act shows how 

Claire's seemingly secluded life as a horticultural scientist is invaded by domestic life. Deprived of heating 

at their living quarters during a stormy winter morning, her three male companions, her friend Tom, her 

lover Dick, and her husband Harry as well as her daughter from a previous marriage, Elizabeth, seek their 

way to the greenhouse to have breakfast, for it is there where all the heat has been ordered by Claire. 

During a tumultuous breakfast, Claire successively rejects the intruders’ claims in regard to her roles as a 

women, lover, wife and mother with references to her horticultural work. In the second act, set in her study 

in the family mansion that is also structured by a "a marvellous pattern on the curved wall”, Claire is 

presented again defending herself against similar demands, this time, among others, by her sister Adelaide 

who wants her to appreciate the satisfaction of being part of “the main body” and “having one’s roots in the 

big common experiences”. Adelaide’s intervention, however, fails, so that Claire is introduced to a 

neurologist who then affirms the suspicion of her insanity that has already been brought up by both her 

sister and husband. The final act returns to the greenhouse to show the success of Claire's plant experiments. 

When the Breath of Life, Claire's mutated plant, ultimately proves its stability as a new species, Claire, 

instead of celebrating her success, kills Tom, the one male to whom she has been able to confide her 

unconventional ideas. She does so after he had pledged his love to her, and this is precisely what Claire 

rejects as a last captivating emotion that would tie her to the social sphere. The drama ends then with Claire 

singing the Puritan hymn "Nearer My God to Thee” in the presence of the remaining, flabbergasted men. 

Just in case you like a complete reading, the full play can be conveniently accessed at 

http://www.gutenberg.org/etext/10623.] 

 

 

From Act One: 

 

[…] 

 

CLAIRE: What are you doing here? 

HARRY: Getting breakfast. (all the while doing so) 

CLAIRE: I'll not have you in my place! 

HARRY: If you take all the heat then you have to take me. 

CLAIRE: I'll show you how I have to take you. (with her hands begins 

scooping upon him the soil ANTHONY has prepared) 

HARRY: (jumping up, laughing, pinning down her arms, putting his arms 

around her) Claire—be decent. What harm do I do here? 

CLAIRE: You pull down the temperature. 

HARRY: Not after I'm in. 

CLAIRE: And you told Tom and Dick to come and make it uneven. 
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HARRY: Tom and Dick are our guests. We can't eat where it's warm and leave 

them to eat where it's cold. 

CLAIRE: I don't see why not. 

HARRY: You only see what you want to see. 

CLAIRE: That's not true. I wish it were. No; no, I don't either. (she is 

disturbed—that troubled thing which rises from within, from deep, and 

takes CLAIRE. She turns to the Edge Vine, examines. Regretfully to 

ANTHONY, who has come in with a plant) It's turning back, isn't it? 

ANTHONY [Claire’s assistant – JTR]: Can you be sure yet, Miss Claire? 

CLAIRE: Oh yes—it's had its chance. It doesn't want to be—what hasn't been. 

 

[…] 

 

ANTHONY: But you're doing it this time, Miss Claire. When Breath of Life 

opens—and we see its heart— 

(CLAIRE looks toward the inner room. Because of 

intervening plants they do not see what is seen from the 

front—a plant like caught motion, and of a greater 

transparency than plants have had. Its leaves, like waves 

that curl, close around a heart that is not seen. This plant 

stands by itself in what, because of the arrangement of 

things about it, is a hidden place. But nothing is between it 

and the light.) 

CLAIRE: Yes, if the heart has (a little laugh) held its own, then Breath of Life 

is alive in its otherness. But Edge Vine is running back to what it broke 

out of. 

HARRY: Come, have some coffee, Claire. 

(ANTHONY returns to the inner room, the outer door 

opens. DICK is hurled in.) 

CLAIRE: (going to the door, as he gasps for breath before closing it) How 

dare you make my temperature uneven! (she shuts the door and leans 

against it) 

DICK: Is that what I do? 

(A laugh, a look between them, which is held into 

significance.) 

HARRY: (who is not facing them) Where's the salt? 

DICK: Oh, I fell down in the snow. I must have left the salt where I fell. I'll go 

back and look for it. 

CLAIRE: And change the temperature? We don't need salt. 

HARRY: You don't need salt, Claire. But we eat eggs. 

CLAIRE: I must tell you I don't like the idea of any food being eaten here, 

where things have their own way to go. Please eat as little as possible, and 

as quickly. 

HARRY: A hostess calculated to put one at one's ease. 

CLAIRE: (with no ill-nature) I care nothing about your ease. Or about Dick's 

ease. 
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DICK: And no doubt that's what makes you so fascinating a hostess. 

CLAIRE: Was I a fascinating hostess last night, Dick? (softly sings) 'Oh, night of 

love—' (from the Barcorole of 'Tales of Hoffman') 

HARRY: We've got to have salt. 

(He starts for the door. CLAIRE slips in ahead of him, 

locks it, takes the key. He marches off, right.) 

CLAIRE: (calling after him) That end's always locked. 

DICK: Claire darling, I wish you wouldn't say those startling things. You do 

get away with it, but I confess it gives me a shock—and really, it's unwise. 

CLAIRE: Haven't you learned that the best place to hide is in the truth? (as 

HARRY returns) Why won't you believe me, Harry, when I tell you the 

truth—about doors being locked? 

HARRY: Claire, it's selfish of you to keep us from eating salt just because you 

don't eat salt. 

CLAIRE: (with one of her swift changes) Oh, Harry! Try your egg without salt. 

Please—please try it without salt! (an intensity which seems all out of 

proportion to the subject) 

HARRY: An egg demands salt. 

CLAIRE: 'An egg demands salt.' Do you know, Harry, why you are such an 

unseasoned person? 'An egg demands salt.' 

HARRY: Well, it doesn't always get it. 

CLAIRE: But your spirit gets no lift from the salt withheld. 

HARRY: Not an inch of lift. (going back to his breakfast) 

CLAIRE: And pleased—so pleased with itself, for getting no lift. Sure, it is just 

the right kind of spirit—because it gets no lift. (more brightly) But, Dick, 

you must have tried your egg without salt. 

DICK: I'll try it now. (he goes to the breakfast table) 

CLAIRE: You must have tried and tried things. Isn't that the way one leaves 

the normal and gets into the byways of perversion? 

HARRY: Claire. 

DICK: (pushing back his egg) If so, I prefer to wait for the salt. 

HARRY: Claire, there is a limit. 

CLAIRE: Precisely what I had in mind. To perversion too there is a limit. So—

the fortifications are unassailable. If one ever does get out, I suppose it 

is—quite unexpectedly, and perhaps—a bit terribly. 

HARRY: Get out where? 

CLAIRE: (with a bright smile) Where you, darling, will never go. 

HARRY: And from which you, darling, had better beat it. 

CLAIRE: I wish I could. (to herself) No—no I don't either 

(Again this troubled thing turns her to the plant. She puts 

by themselves the two which ANTHONY covered with 

paper bags. Is about to remove these papers. HARRY 

strikes a match.) 

CLAIRE: (turning sharply) You can't smoke here. The plants are not used to it. 

HARRY: Then I should think smoking would be just the thing for them. 
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CLAIRE: There is design. 

HARRY: (to DICK) Am I supposed to be answered? I never can be quite sure 

at what moment I am answered. 

(They both watch CLAIRE, who has uncovered the plants 

and is looking intently into the flowers. From a drawer she 

takes some tools. Very carefully gives the rose pollen to an 

unfamiliar flower—rather wistfully unfamiliar, which 

stands above on a small shelf near the door of the inner 

room.) 

DICK: What is this you're doing, Claire? 

CLAIRE: Pollenizing. Crossing for fragrance. 

DICK: It's all rather mysterious, isn't it? 

HARRY: And Claire doesn't make it any less so. 

CLAIRE: Can I make life any less mysterious? 

HARRY: If you know what you are doing, why can't you tell Dick? 

DICK: Never mind. After all, why should I be told? (he turns away) 

(At that she wants to tell him. Helpless, as one who cannot 

get across a stream, starts uncertainly.) 

CLAIRE: I want to give fragrance to Breath of Life (faces the room beyond the 

wall of glass)—the flower I have created that is outside what flowers have 

been. What has gone out should bring fragrance from what it has left. But 

no definite fragrance, no limiting enclosing thing. I call the fragrance I am 

trying to create Reminiscence. (her hand on the pot of the wistful little 

flower she has just given pollen) Reminiscent of the rose, the violet, 

arbutus—but a new thing—itself. Breath of Life may be lonely out in 

what hasn't been. Perhaps some day I can give it reminiscence. 

DICK: I see, Claire. 

CLAIRE: I wonder if you do. 

HARRY: Now, Claire, you're going to be gay to-day, aren't you? These are 

Tom's last couple of days with us. 

CLAIRE: That doesn't make me especially gay. 

HARRY: Well, you want him to remember you as yourself, don't you? 

CLAIRE: I would like him to. Oh—I would like him to! 

HARRY: Then be amusing. That's really you, isn't it, Dick? 

DICK: Not quite all of her—I should say. 

CLAIRE: (gaily) Careful, Dick. Aren't you indiscreet? Harry will be suspecting 

that I am your latest strumpet. 

HARRY: Claire! What language you use! A person knowing you only by 

certain moments could never be made to believe you are a refined woman. 

CLAIRE: True, isn't it, Dick? 

HARRY: It would be a good deal of a lark to let them listen in at times—then 

tell them that here is the flower of New England! 

CLAIRE: Well, if this is the flower of New England, then the half has never 

been told. 

DICK: About New England? 

CLAIRE: I thought I meant that. Perhaps I meant—about me. 
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HARRY: (going on with his own entertainment) Explain that this is what came 

of the men who made the laws that made New England, that here is the 

flower of those gentlemen of culture who— 

DICK: Moulded the American mind! 

CLAIRE: Oh! (it is pain) 

HARRY: Now what's the matter? 

CLAIRE: I want to get away from them! 

HARRY: Rest easy, little one—you do. 

CLAIRE: I'm not so sure—that I do. But it can be done! We need not be held in 

forms moulded for us. There is outness—and otherness. 

HARRY: Now, Claire—I didn't mean to start anything serious. 

CLAIRE: No; you never mean to do that. I want to break it up! I tell you, I 

want to break it up! If it were all in pieces, we'd be (a little laugh) shocked 

to aliveness (to DICK)—wouldn't we? There would be strange new 

comings together—mad new comings together, and we would know what 

it is to be born, and then we might know—that we are. Smash it. (her hand 

is near an egg) As you'd smash an egg. (she pushes the egg over the edge 

of the table and leans over and looks, as over a precipice) 

HARRY: (with a sigh) Well, all you've smashed is the egg, and all that 

amounts to is that now Tom gets no egg. So that's that. 

CLAIRE: (with difficulty, drawing herself back from the fascination of the 

precipice) You think I can't smash anything? You think life can't break up, 

and go outside what it was? Because you've gone dead in the form in 

which you found yourself, you think that's all there is to the whole 

adventure? And that is called sanity. And made a virtue—to lock one in. 

You never worked with things that grow! Things that take a sporting 

chance—go mad—that sanity mayn't lock them in—from life 

untouched—from life—that waits, (she turns toward the inner room) 

Breath of Life. (she goes in there) 

 

[…] 

 

CLAIRE: I am not doing any useful beautiful thing. 

ELIZABETH: Oh, but you are, mother. Of course you are. Miss Lane [a 

teacher of Elizabeth – JTR] says so. She says it is your splendid heritage 

gives you this impulse to do a beautiful thing for the race. She says you 

are doing in your way what the great teachers and preachers behind you 

did in theirs. 

CLAIRE: (who is good for little more) Well, all I can say is, Miss Lane is 

stung. 

ELIZABETH: Mother! What a thing to say of Miss Lane. (from this slipping 

into more of a little girl manner) Oh, she gave me a spiel one day about 

living up to the men I come from. 

(CLAIRE turns and regards her daughter.) 

CLAIRE: You'll do it, Elizabeth. 

ELIZABETH: Well, I don't know. Quite a job, I'll say. Of course, I'd have to do 

it in my way. I'm not going to teach or preach or be a stuffy person. But 

now that—(she here becomes the product of a superior school) values 
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have shifted and such sensitive new things have been liberated in the 

world— 

CLAIRE: (low) Don't use those words. 

ELIZABETH: Why—why not? 

CLAIRE: Because you don't know what they mean. 

ELIZABETH: Why, of course I know what they mean! 

CLAIRE: (turning away) You're—stepping on the plants. 

HARRY: (hastily) Your mother has been working awfully hard at all this. 

ELIZABETH: Well, now that I'm here you'll let me help you, won't you, 

mother? 

CLAIRE: (trying for control) You needn't—bother. 

ELIZABETH: But I want to. Help add to the wealth of the world. 

CLAIRE: Will you please get it out of your head that I am adding to the wealth 

of the world! 

ELIZABETH: But, mother—of course you are. To produce a new and better 

kind of plant— 

CLAIRE: They may be new. I don't give a damn whether they're better. 

ELIZABETH: But—but what are they then? 

CLAIRE: (as if choked out of her) They're different. 

ELIZABETH: (thinks a minute, then laughs triumphantly) But what's the use of 

making them different if they aren't better? 

HARRY: A good square question, Claire. Why don't you answer it? 

CLAIRE: I don't have to answer it. 

HARRY: Why not give the girl a fair show? You never have, you know. Since 

she's interested, why not tell her what it is you're doing? 

CLAIRE: She is not interested. 

ELIZABETH: But I am, mother. Indeed I am. I do want awfully to understand 

what you are doing, and help you. 

CLAIRE: You can't help me, Elizabeth. 

HARRY: Why not let her try? 

CLAIRE: Why do you ask me to do that? This is my own thing. Why do you 

make me feel I should—(goes to ELIZABETH) I will be good to you, 

Elizabeth. We'll go around together. I haven't done it, but—you'll see. 

We'll do gay things. I'll have a lot of beaus around for you. Anything else. 

Not—this is—Not this. 

ELIZABETH: As you like, mother, of course. I just would have been so glad 

to—to share the thing that interests you. (hurt borne with good breeding 

and a smile) 

HARRY: Claire! (which says, 'How can you?') 

CLAIRE: (who is looking at ELIZABETH) Yes, I will try. 

TOM: I don't think so. As Claire says—anything else. 

ELIZABETH: Why, of course—I don't at all want to intrude. 

HARRY: It'll do Claire good to take someone in. To get down to brass tacks 

and actually say what she's driving at. 
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CLAIRE: Oh—Harry. But yes—I will try. (does try, but no words come. 

Laughs) When you come to say it it's not—One would rather not nail it to 

a cross of words—(laughs again) with brass tacks. 

HARRY: (affectionately) But I want to see you put things into words, Claire, 

and realize just where you are. 

CLAIRE: (oddly) You think that's a—good idea? 

ELIZABETH: (in her manner of holding the world capably in her hands) Now 

let's talk of something else. I hadn't the least idea of making mother feel 

badly. 

CLAIRE: (desperately) No, we'll go on. Though I don't know—where we'll 

end. I can't answer for that. These plants—(beginning flounderingly) 

Perhaps they are less beautiful—less sound—than the plants from which 

they diverged. But they have found—otherness, (laughs a little shrilly) If 

you know—what I mean. 

TOM: Claire—stop this! (To HARRY) This is wrong. 

CLAIRE: (excitedly) No; I'm going on. They have been shocked out of what 

they were—into something they were not; they've broken from the forms 

in which they found themselves. They are alien. Outside. That's it, outside; 

if you—know what I mean. 

ELIZABETH: (not shocked from what she is) But of course, the object of it all 

is to make them better plants. Otherwise, what would be the sense of 

doing it? 

CLAIRE: (not reached by ELIZABETH) Out there—(giving it with her hands) 

lies all that's not been touched—lies life that waits. Back here—the old 

pattern, done again, again and again. So long done it doesn't even know 

itself for a pattern—in immensity. But this—has invaded. Crept a little 

way into—what wasn't. Strange lines in life unused. And when you make 

a pattern new you know a pattern's made with life. And then you know 

that anything may be—if only you know how to reach it. (this has taken 

form, not easily, but with great struggle between feeling and words) 

HARRY: (cordially) Now I begin to get you, Claire. I never knew before why 

you called it the Edge Vine. 

CLAIRE: I should destroy the Edge Vine. It isn't—over the edge. It's running, 

back to—'all the girls'. It's a little afraid of Miss Lane, (looking sombrely 

at it) You are out, but you are not alive. 

ELIZABETH: Why, it looks all right, mother. 

CLAIRE: Didn't carry life with it from the life it left. Dick—you know what I 

mean. At least you ought to. (her ruthless way of not letting anyone's 

feelings stand in the way of truth) Then destroy it for me! It's hard to do 

it—with the hands that made it. 

DICK: But what's the point in destroying it, Claire? 

CLAIRE: (impatiently) I've told you. It cannot create. 

DICK: But you say you can go on producing it, and it's interesting in form. 

CLAIRE: And you think I'll stop with that? Be shut in—with different life—

that can't creep on? (after trying to put destroying hands upon it) It's hard 

to—get past what we've done. Our own dead things—block the way. 

TOM: But you're doing it this next time, Claire, (nodding to the inner room.) In 

there! 
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CLAIRE: (turning to that room) I'm not sure. 

TOM: But you told me Breath of Life has already produced itself. Doesn't that 

show it has brought life from the life it left? 

CLAIRE: But timidly, rather—wistfully. A little homesick. If it is less sure this 

time, then it is going back to—Miss Lane. But if the pattern's clearer now, 

then it has made friends of life that waits. I'll know to-morrow. 

ELIZABETH: You know, something tells me this is wrong. 

CLAIRE: The hymn-singing ancestors are tuning up. 

ELIZABETH: I don't know what you mean by that, mother but— 

CLAIRE: But we will now sing, 'Nearer, my God, to Thee: Nearer to—' 

ELIZABETH: (laughingly breaking in) Well, I don't care. Of course you can 

make fun at me, but something does tell me this is wrong. To do what—

what— 

DICK: What God did? 

ELIZABETH: Well—yes. Unless you do it to make them better—to do it just 

to do it—that doesn't seem right to me. 

CLAIRE: (roughly) 'Right to you!' And that's all you know of adventure—and 

of anguish. Do you know it is you—world of which you're so true a 

flower—makes me have to leave? You're there to hold the door shut! 

Because you're young and of a gayer world, you think I can't see them—

those old men? Do you know why you're so sure of yourself? Because you 

can't feel. Can't feel—the limitless—out there—a sea just over the hill. I 

will not stay with you! (buries her hands in the earth around the Edge 

Vine. But suddenly steps back from it as she had from ELIZABETH) And 

I will not stay with you! (grasps it as we grasp what we would kill, is 

trying to pull it up. They all step forward in horror. ANTHONY is drawn 

in by this harm to the plant) 

ANTHONY: Miss Claire! Miss Claire! The work of years! 

CLAIRE: May only make a prison! (struggling with HARRY, who is trying to 

stop her) You think I too will die on the edge? (she has thrown him away, 

is now struggling with the vine) Why did I make you? To get past you! (as 

she twists it) Oh yes, I know you have thorns! The Edge Vine should have 

thorns, (with a long tremendous pull for deep roots, she has it up. As she 

holds the torn roots) Oh, I have loved you so! You took me where I hadn't 

been. 

ELIZABETH: (who has been looking on with a certain practical horror) Well, 

I'd say it would be better not to go there! 

CLAIRE: Now I know what you are for! (flings her arm back to strike 

ELIZABETH with the Edge Vine) 

HARRY: (wresting it from her) Claire! Are you mad? 

CLAIRE: No, I'm not mad. I'm—too sane! (pointing to ELIZABETH—and the 

words come from mighty roots) To think that object ever moved my belly 

and sucked my breast! (ELIZABETH hides her face as if struck) 

 

  […] 
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From Act Two: 

 

[…] 

 

CLAIRE: I've known a few moments that were life. Why don't they help me 

now? One was in the air. I was up with Harry—flying—high. It was about 

four months before David [Claire’s son who had died in infancy – JTR] 

was born—the doctor was furious—pregnant women are supposed to keep 

to earth. We were going fast—I was flying—I had left the earth. And 

then—within me, movement, for the first time—stirred to life far in air—

movement within. The man unborn, he too, would fly. And so—I always 

loved him. He was movement—and wonder. In his short life were many 

flights. I never told anyone about the last one. His little bed was by the 

window—he wasn't four years old. It was night, but him not asleep. He 

saw the morning star—you know—the morning star. Brighter—stranger—

reminiscent—and a promise. He pointed—'Mother', he asked me, 'what is 

there—beyond the stars?' A baby, a sick baby—the morning star. Next 

night—the finger that pointed was—(suddenly bites her own finger) But, 

yes, I am glad. He would always have tried to move and too much would 

hold him. Wonder would die—and he'd laugh at soaring, (looking down, 

sidewise) Though I liked his voice. So I wish you'd stay near me—for I 

like your voice, too. 

TOM: Claire! That's (choked) almost too much. 

CLAIRE: (one of her swift glances—canny, almost practical) Well, I'm glad if 

it is. How can I make it more? (but what she sees brings its own change) I 

know what it is you're afraid of. It's because I have so much—yes, why 

shouldn't I say it?—passion. You feel that in me, don't you? You think it 

would swamp everything. But that isn't all there is to me. 

TOM: Oh, I know it! My dearest—why, it's because I know it! You think I 

am—a fool? 

CLAIRE: It's a thing that's—sometimes more than I am. And yet I—I am more 

than it is. 

TOM: I know. I know about you. 

CLAIRE: I don't know that you do. Perhaps if you really knew about me—you 

wouldn't go away. 

TOM: You're making me suffer, Claire. 

CLAIRE: I know I am. I want to. Why shouldn't you suffer? (now seeing it 

more clearly than she has ever seen it) You know what I think about you? 

You're afraid of suffering, and so you stop this side—in what you 

persuade yourself is suffering, (waits, then sends it straight) You know—

how it is—with me and Dick? (as she sees him suffer) Oh, no, I don't want 

to hurt you! Let it be you! I'll teach you—you needn't scorn it. It's rather 

wonderful. 

TOM: Stop that, Claire! That isn't you. 

CLAIRE: Why are you so afraid—of letting me be low—if that is low? You 

see—(cannily) I believe in beauty. I have the faith that can be bad as well 

as good. And you know why I have the faith? Because sometimes—from 

my lowest moments—beauty has opened as the sea. From a cave I saw 

immensity. 
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My love, you're going away— 

Let me tell you how it is with me; 

I want to touch you—somehow touch you once before I 

die— 

Let me tell you how it is with me. 

I do not want to work, 

I want to be; 

Do not want to make a rose or make a poem— 

Want to lie upon the earth and know. (closes her eyes) 

Stop doing that!—words going into patterns; 

They do it sometimes when I let come what's there. 

Thoughts take pattern—then the pattern is the thing. 

But let me tell you how it is with me. (it flows again) 

All that I do or say—it is to what it comes from, 

A drop lifted from the sea. 

I want to lie upon the earth and know. 

But—scratch a little dirt and make a flower; 

Scratch a bit of brain—something like a poem. (covering her face) 

Stop doing that. Help me stop doing that! 

TOM: (and from the place where she had carried him) 

Don't talk at all. Lie still and know— 

And know that I am knowing. 

CLAIRE: 

Yes; but we are so weak we have to talk; 

To talk—to touch. 

Why can't I rest in knowing I would give my life to reach 

you? 

That has—all there is. 

But I must—put my timid hands upon you, 

Do something about infinity. 

Oh, let what will flow into us, 

And fill us full—and leave us still. 

Wring me dry, 

And let me fill again with life more pure. 

To know—to feel, 

And do nothing with what I feel and know— 

That's being good. That's nearer God. 

(drenched in the feeling that has flowed through her—but surprised 

helpless) Why, I said your thing, didn't I? Opened my life to bring you to 

me, and what came—is what sends you away. 

TOM: No! What came is what holds us together. What came is what saves us 

from ever going apart. (brokenly) My beautiful one. You—you brave 

flower of all our knowing. 
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CLAIRE: I am not a flower. I am too torn. If you have anything—help me. 

Breathe, Breathe the healing oneness, and let me know in calm. (with a 

sob his head rests upon her) 

CLAIRE: (her hands on his head, but looking far) Beauty—you pure one thing. 

Breathe—Let me know in calm. Then—trouble me, trouble me, for other 

moments—in farther calm. (slow, motionless, barely articulate) 

TOM: (as she does not move he lifts his head. And even as he looks at her, she 

does not move, nor look at him) Claire—(his hand out to her, a little 

afraid) You went away from me then. You are away from me now. 

CLAIRE: Yes, and I could go on. But I will come back, (it is hard to do. She 

brings much with her) That, too, I will give you—my by-myself-ness. 

That's the uttermost I can give. I never thought—to try to give it. But let 

us do it—the great sacrilege! Yes! (excited, she rises; she has his hands, 

and bring him up beside her) Let us take the mad chance! Perhaps it's the 

only way to save—what's there. How do we know? How can we know? 

Risk. Risk everything. From all that flows into us, let it rise! All that we 

never thought to use to make a moment—let it flow into what could be! 

Bring all into life between us—or send all down to death! Oh, do you 

know what I am doing? Risk, risk everything, why are you so afraid to 

lose? What holds you from me? Test all. Let it live or let it die. It is our 

chance—our chance to bear—what's there. My dear one—I will love you 

so. With all of me. I am not afraid now—of—all of me. Be generous. Be 

unafraid. Life is for life—though it cuts us from the farthest life. How can 

I make you know that's true? All that we're open to—(hesitates, shudders) 

But yes—I will, I will risk the life that waits. Perhaps only he who gives 

his loneliness—shall find. You never keep by holding, (gesture of giving) 

To the uttermost. And it is gone—or it is there. You do not know and—

that makes the moment—(music has begun—a phonograph downstairs; 

they do not heed it) Just as I would cut my wrists—(holding them out) 

Yes, perhaps this lesser thing will tell it—would cut my wrists and let the 

blood flow out till all is gone if my last drop would make—would make—

(looking at them fascinated) I want to see it doing that! Let me give my 

last chance for life to— 

(He snatches her—they are on the brink of their moment; 

now that there are no words the phonograph from 

downstairs is louder. It is playing languorously the 

Barcarole; they become conscious of this—they do not 

want to be touched by the love song.) 

CLAIRE: Don't listen. That's nothing. This isn't that, (fearing) I tell you—it isn't 

that. Yes, I know—that's amorous—enclosing. I know—a little place. This 

isn't that, (her arms going around him—all the lure of 'that' while she 

pleads against it as it comes up to them) We will come out—to radiance—

in far places (admitting, using) Oh, then let it be that! Go with it. Give 

up—the otherness. I will! And in the giving up—perhaps a door—we'd 

never find by searching. And if it's no more—than all have known, I only 

say it's worth the allness! (her arms wrapped round him) My love—my 

love—let go your pride in loneliness and let me give you joy! 
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From Act Three: 

 

[…] 

 

CLAIRE: You're not going away? 

TOM: Not without you, Claire. And you and I will be together. Is that—what 

you wanted? 

CLAIRE: Wanted? (as if wanting is something that harks far back. But the 

word calls to her passion) Wanted! (a sob, hands out, she goes to him. But 

before his arms can take her, she steps back) Are you trying to pull me 

down into what I wanted? Are you here to make me stop? 

TOM: How can you ask that? I love you because it is not in you to stop. 

CLAIRE: And loving me for that—would stop me? Oh, help me see it! It is so 

important that I see it. 

TOM: It is important. It is our lives. 

CLAIRE: And more than that. I cannot see it because it is so much more than 

that. 

TOM: Don't try to see all that it is. From peace you'll see a little more. 

CLAIRE: Peace? (troubled as we are when looking at what we cannot see 

clearly) What is peace? Peace is what the struggle knows in moments very 

far apart. Peace—that is not a place to rest. Are you resting? What are 

you? You who'd take me from what I am to something else? 

TOM: I thought you knew, Claire. 

CLAIRE: I know—what you pass for. But are you beauty? Beauty is that only 

living pattern—the trying to take pattern. Are you trying? 

TOM: Within myself, Claire. I never thought you doubted that. 

CLAIRE: Beauty is it. (she turns to Breath of Life, as if to learn it there, but 

turns away with a sob) If I cannot go to you now—I will always be alone. 

(TOM takes her in his arms. She is shaken, then comes to 

rest.) 

TOM: Yes—rest. And then—come into joy. You have so much life for joy. 

CLAIRE: (raising her head, called by promised gladness) We'll run around 

together. (lovingly he nods) Up hills. All night on hills. 

TOM: (tenderly) All night on hills. 

CLAIRE: We'll go on the sea in a little boat. 

TOM: On the sea in a little boat. 

CLAIRE: But—there are other boats on other seas, (drawing back from him, 

troubled) There are other boats on other seas. 

TOM: (drawing her back to him) My dearest—not now, not now. 

CLAIRE: (her arms going round him) Oh, I would love those hours with you. I 

want them. I want you! (they kiss—but deep in her is sobbing) 

Reminiscence, (her hand feeling his arm as we touch what we would 

remember) Reminiscence. (with one of her swift changes steps back from 

him) How dare you pass for what you're not? We are tired, and so we 

think it's you. Stop with you. Don't get through—to what you're in the way 

of. Beauty is not something you say about beauty. 
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TOM: I say little about beauty, Claire. 

CLAIRE: Your life says it. By standing far off you pass for it. Smother it with 

a life that passes for it. But beauty—(getting it from the flower) Beauty is 

the humility breathed from the shame of succeeding. 

TOM: But it may all be within one's self, dear. 

CLAIRE: (drawn by this, but held, and desperate because she is held) When I 

have wanted you with all my wanting—why must I distrust you now? 

When I love you—with all of me, why do I know that only you are worth 

my hate? 

TOM: It's the fear of easy satisfactions. I love you for it. 

CLAIRE: (over the flower) Breath of Life—you here? Are you lonely—Breath 

of Life? 

TOM: Claire—hear me! Don't go where we can't go. As there you made a shell 

for life within, make for yourself a life in which to live. It must be so. 

CLAIRE: As you made for yourself a shell called beauty? 

TOM: What is there for you, if you'll have no touch with what we have? 

CLAIRE: What is there? There are the dreams we haven't dreamed. There is 

the long and flowing pattern, (she follows that, but suddenly and as if 

blindly goes to him) I am tired. I am lonely. I'm afraid, (he holds her, 

soothing. But she steps back from him) And because we are tired—

lonely—and afraid, we stop with you. Don't get through—to what you're 

in the way of. 

TOM: Then you don't love me? 

CLAIRE: I'm fighting for my chance. I don't know—which chance. 

(Is drawn to the other chance, to Breath of Life. Looks into 

it as if to look through to the uncaptured. And through this 

life just caught comes the truth she chants.) 

I've wallowed at a coarse man's feet, 

I'm sprayed with dreams we've not yet come to. 

I've gone so low that words can't get there, 

I've never pulled the mantle of my fears around me 

And called it loneliness—And called it God. 

Only with life that waits have I kept faith. 

(with effort raising her eyes to the man) 

And only you have ever threatened me. 

TOM: (coming to her, and with strength now) And I will threaten you. I'm here 

to hold you from where I know you cannot go. You're trying what we can't 

do. 

CLAIRE: What else is there worth trying? 

TOM: I love you, and I will keep you—from fartherness—from harm. You are 

mine, and you will stay with me! (roughly) You hear me? You will stay 

with me! 

CLAIRE: (her head on his breast, in ecstasy of rest. Drowsily) You can keep 

me? 

TOM: Darling! I can keep you. I will keep you—safe. 

CLAIRE: (troubled by the word, but barely able to raise her head) Safe? 
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TOM: (bringing her to rest again) Trust me, Claire. 

CLAIRE: (not lifting her head, but turning it so she sees Breath of Life) Now 

can I trust—what is? (suddenly pushing him roughly away) No! I will beat 

my life to pieces in the struggle to— 

TOM: To what, Claire? 

CLAIRE: Not to stop it by seeming to have it. (with fury) I will keep my life 

low—low—that I may never stop myself—or anyone—with the thought 

it's what I have. I'd rather be the steam rising from the manure than be a 

thing called beautiful! (with sight too clear) Now I know who you are. It 

is you puts out the breath of life. Image of beauty—You fill the place—

should be a gate. (in agony) Oh, that it is you—fill the place—should be a 

gate! My darling! That it should be you who—(her hands moving on him) 

Let me tell you something. Never was loving strong as my loving of you! 

Do you know that? Oh, know that! Know it now! (her arms go around his 

neck) Hours with you—I'd give my life to have! That it should be you—

(he would loosen her hands, for he cannot breathe. But when she knows 

she is choking him, that knowledge is fire burning its way into the last 

passion) It is you. It is you. 

TOM: (words coming from a throat not free) Claire! What are you doing? (then 

she knows what she is doing) 

CLAIRE: (to his resistance) No! You are too much! You are not enough. (still 

wanting not to hurt her, he is slow in getting free. He keeps stepping 

backward trying, in growing earnest, to loosen her hands. But he does not 

loosen them before she has found the place in his throat that cuts off 

breath. As he gasps) 

Breath of Life—my gift—to you! 

(She has pushed him against one of the plants at right as he 

sways, strength she never had before pushes him over 

backward, just as they have struggled from sight. Violent 

crash of glass is heard.) 

TOM: (faint smothered voice) No. I'm—hurt. 

CLAIRE: (in the frenzy and agony of killing) Oh, gift! Oh, gift! (there is no 

sound. 

CLAIRE rises—steps back—is seen now; is looking down) Gift. 

(Like one who does not know where she is, she moves into 

the room—looks around. Takes a step toward Breath of 

Life; turns and goes quickly to the door. Stops, as if 

stopped. Sees the revolver where the Edge Vine was. 

Slowly goes to it. Holds it as if she cannot think what it is 

for. Then raises it high and fires above through the place in 

the glass left open for ventilation. ANTHONY comes from 

the inner room. His eyes go from her to the body beyond. 

HARRY rushes in from outside.) 

HARRY: Who fired that? 

CLAIRE: I did. Lonely. 

(Seeing ANTHONY'S look, HARRY 's eyes follow it.) 

HARRY: Oh! What? What? (DICK comes running in) Who? Claire! 

(DICK sees—goes to TOM) 
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CLAIRE: Yes. I did it. MY—Gift. 

HARRY: Is he—? He isn't—? He isn't—? 

(Tries to go in there. Cannot—there is the sound of broken 

glass, of a position being changed—then DICK reappears.) 

DICK: (his voice in jerks) It's—it's no use, but I'll go for a doctor. 

HARRY: No—no. Oh, I suppose—(falling down beside CLAIRE—his face 

against her) My darling! How can I save you now? 

CLAIRE: (speaking each word very carefully) Saved—myself. 

ANTHONY: I did it. Don't you see? I didn't want so many around. Not—what 

this place is for. 

HARRY: (snatching at this but lets it go) She wouldn't let—(looking up at 

CLAIRE—then quickly hiding his face) And—don't you see? 

CLAIRE: Out. (a little like a child's pleased surprise) Out. 

(DICK stands there, as if unable to get to the door—his 

face distorted, biting his hand.) 

ANTHONY: Miss Claire! You can do anything—won't you try? 

CLAIRE: Reminiscence? (speaking the word as if she has left even that, but 

smiles a little) 

(ANTHONY takes Reminiscence, the flower she was 

breeding for fragrance for Breath of Life—holds it out to 

her. But she has taken a step forward, past them all.) 

CLAIRE: Out. (as if feeling her way) 

Nearer, (Her voice now feeling the way to it.) 

Nearer— (Voice almost upon it.) 

—my God, (Falling upon it with surprise.) 

to Thee, (Breathing it.) 

Nearer—to Thee, 

E'en though it be— (A slight turn of the head toward the 

dead man she loves—a mechanical turn just as far the 

other way.) 

a cross 

That (Her head going down.) 

raises me; (Her head slowly coming up—singing it.) 

Still all my song shall be, 

Nearer, my—  

(Slowly the curtain begins to shut her out. The last word 

heard is the final Nearer—a faint breath from far.) 

 

CURTAIN 


