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0. Introduction

Today the philosophy of science commonly acknowledges the cognitive and scientific role of metaphor
. Moreover, metaphor is beginning to be treated linguistically as a cognitive phenomenon
, while a flourishing tradition exists in rhetorical studies advocating the cognitive and communicative relevance of metaphor and other tropes in different discursive contexts
.

There is still, however, an on-going debate concerning the role of tropes in scientific discourse and their compatibility with a realistic theory of science. In this regard, Aristotle's work is one of the most interesting case-studies in history from which some light might be thrown on  this debate, as there is an unavoidable three-way tension between his methodological claims, rhetorical and literary theories and scientific practice in his texts.  In his biological works, for example, there are many instances of explanatory resources other than definition followed by deduction, while metaphor, simile, analogy and model are used throughout.  Yet Aristotle, as a natural philosopher, never abandons a realistic point of view, while it was he who developed the first explicit theory of metaphor. Despite the ubiquitous presence of metaphorical expressions in his biological texts, in some (e.g., APo
) he denies the cognitive functions of metaphor. We are therefore justified in demanding a new, more consistent, interpretation of the relevant Aristotelian passages, and an explanation of their relevance to some contemporary philosophical problems.

The approach will be as follows: firstly, I shall comment on the texts where criticism is made of the use of metaphorical expressions in science (section 1). The second section deals with the actual use of metaphors, similes, analogies and models in Aristotelian biology, examples being used to bring out their extent and function. In section three I shall attempt to counter this assumed opposition by means of a new interpretation of the Aristotelian theory of metaphor and APo methodology, for which a delimitation of metaphor, simile, analogy and model is required, as is a discussion of their mutual relationships (3.1). We shall then be in a position to suggest a reading which reduces the perennial tension between different Aristotelian treatises (3.2). At that point, a comment on the role of APo in the economy of scientific explanation would seem to be in order (section 4). I shall end with a conclusive summary (5.).

1. The Assumed Refusal of Metaphor

It would be easy to establish, by means of examples, the practical significance of metaphorical images in natural history and metaphysics. Difficulties arise, however, from the theoretical and methodological points of view, owing to the puzzling nature of Aristotle's explicit statements about the cognitive value of metaphor
.

When Empedocles took the salty ocean to be the Earth's sweat, Aristotle judged this figure as unfit for the understanding of the nature of things and suitable only as ornament
. He also criticized other comparisons made by Empedocles
, by the other presocratic philosophers
 and by Plato
.

We can easily accommodate these texts by considering that the criticism affects only  particular instances of metaphor by virtue of their lack of appropriateness or accuracy, due to their obscureness or emptiness and their merely ornamental character, but not for being  metaphors, which is to say that Empedocles, for instance, is the target of Aristotle's criticism, not for using metaphors, but for using bad ones
. So, all that is important here is that criticism is levelled at the quality of the figures, not at their metaphorical nature.

In APo, however, we may find more explicit condemnation of metaphor in science
:

"We may add that if dialectical disputation must not employ metaphors, clearly metaphors and metaphorical expressions are precluded in definition: otherwise dialectic would involve metaphors"
.

On the basis of these texts, subsequent tradition abolished the cognitive dimension of the Aristotelian theory of metaphor
, although it might be a historical mistake to blame Aristotle himself for such a loss on the grounds of these passages alone. Aristotle was the first philosopher to assert the importance of the role of metaphor in the growth of knowledge and language
. In my opinion, the Aristotelian theory of metaphor should be placed near the current cognitive theories of metaphor (such as the formular view, intentionalism, intuitionism, contextualism and interactionism) and in opposition to such non-cognitive theories as emotivism
. Let us then comment on another set of Aristotelian passages where extensive use is made of tropes, and their cognitive value is asserted.

2. The Actual Use of Metaphors, Similes, Analogies and Models in Aristotelian Biology
Metaphor, simile, analogy and model appear throughout Aristotle's biological treatises
, the following occurring, for example in PA: the blood vessels and heart are compared to vases
, the flow of blood is like water in an irrigation channel
, the belly resembles a manger from which the body takes its nourishment
, the warm area of the heart is like the acropolis for a polis, or the fireplace for a home
. The term "concoction" (pepsis), the centre of Aristotle's "thermodynamic" physiology, is a metaphorical one
. Some of these figures, as P. Louis
 points out, are taken from Plato's Timaeus, while the origin of some others is even older
, for example, male and female in generation are compared respectively to the Sun and Earth
, a figure going back at least as far as Hesiod. He also compares the male principle in generation, as an efficient cause, to a carpenter or a potter
. For Aristotle, even the development and motion of a living being could be seen as the motion of marvellous automata
.

Aristotle often uses elements taken from everyday life and work, especially from fishing and sailing,  such activities obviously being familiar to the Greek people, so a quadruped's legs are seen as the supports of a ship in dry dock
, the back legs of a grasshopper are like the rudder of a boat
, and a lobster's tail is like an oar
. The elephant's trunk is likened to a diver's breathing tube
, and the neck and beak of certain long-legged birds are seen as a fishing-rod with line and hook
.
It is worth noting that all of them refer to the functions of organs or tissues and they seek to explain these functions by means of an analogy with artificial objects and their well-known goals
.

The treatise De Anima is built upon a broad set of similes and metaphors, all used to explain the most difficult doctrinal points
: the unity of body and soul is conceived as the unity of a circle and its tangent at a point
, and as the unity of a wax tablet and the image stamped upon it
. Concerning the body's instrumental relationship to the soul, Aristotle says that the body is to the soul as the eye is to sight, as the axe is to cutting
. The active nous is like light
, while the passive nous is compared to a blank board
. Other comparisons are called upon for vegetative and sensitive faculties, memory, imagination and will, the principle of movement, and practical understanding. In conclusion, without metaphor, there would be no De Anima at all.

Even notions so central to Aristotelian theories as nature, soul or act are explained by means of analogies, similes or metaphors: nature is thought of as a potter
, as a house builder
 or a painter
, and so on. Regarding the concept of act, so important throughout Aristotle's works, the author states that only by analogy shall we be able to grasp its meaning
.

The use of models is also noticeable as an explanatory resource in Aristotelian biology, for example, the human body is taken as a model for the study of other living things
. Generally speaking, the conformation of a domain following the structure of a phenomenon already understood, i.e., the use of a familiar template, is an important step in the explanation of anything belonging to it. This procedure implies a flow of meaning from the familiar to the new and strange. A flux of affections also occurs, for, at least in Aristotelian biology, as well as a deep knowledge, there is a very clear and profound esteem for living beings
.

3. The Aristotelian Theory of Metaphor

3.1.  Differences and Relationships between Metaphor, Simile, Analogy and Model

In Aristotle's opinion, metaphor and simile are very similar:

"The simile (eikòn) also is a metaphor (metaphorá); the difference is but slight. When the poet says of Achilles that he

Leapt on the foe as a lion,

 this is a simile; when he says of him 'The lion leapt', it is a metaphor."


Simile, or comparison, establishes a relationship between two explicit terms by means of an explicit grammatical connection, such as "like", while in metaphor this grammatical connection is omitted, as often is one of the two terms:

"[Simile] is a metaphor, differing from it only in the way it is put; and just because it is longer it is less attractive. Besides, it does not say outright that 'this' is 'that', and therefore the hearer is less interested in the idea."

Despite their similarity, there are relevant æsthetic and functional differences between these figures. Metaphor poses a question, it surprises us, it triggers off a heuristic process, it forces an interpretative task onto us. Simile, on the other hand, does part of the work for us, as we need a shorter interpretative run, the effort probably yielding a lesser intellectual reward than the metaphor. Aristotle consequently prefers metaphor to simile, which he considers as a developed metaphor.

It should, by the way, be noted that this development is not always automatic, for we compare certain aspects of two objects, so a decision is required as to which aspects, among all those possible, are relevant.

We should add to this that if we use a metaphor to obscure our discourse, then it will lack any justification in scientific texts. It should not be a means of expressing obscurely what can be said plainly, but rather a way of expressing difficult matters as clearly as possible, a manner of stretching language into new areas of reality, which is, furthermore, why Aristotle said that "[m]etaphor, moreover, gives style clearness (saphès), charm, and distinction as nothing else can"
.

Analogy would seem to be another step in the development of metaphor, so "the evening of the life..." is a metaphor, "the old age is like the evening" is a simile and "As old age is to life, so evening is to day" is an analogy.

Aristotle discovered various ways of transferring names, which enabled him to draft a taxonomy of metaphorical expressions, whereby it is possible to use the name of the kind (génos) to name the species (eîdos), the name of species to refer to the kind, the name of one species may be applied to another or, finally, the name may be transferred "on grounds of analogy"
. We commonly associate the last mentioned with metaphor in a narrow sense, the others being more like our synecdoche or metonymy
.

Aristotle holds that there is proportional analogy whenever "the second (B) is to the first (A) as the fourth (D) to the third (C)"
. Originally proportion referred mainly to quantitative ideas, but qualitative ones were included early on: "Thus a cup (B) is in relation  to Dionysus (A) what a shield (D) is to Ares (C) [...] As old age (D) is to life (C), so is evening (B) to day (A)"
.

With regard to the cognitive relevance of figures and their explanatory power, Aristotle wrote that "[o]f the four kinds of metaphor the most taking is the proportional kind (kat' analogían)"
, a doctrine which does not mean, however, that a paraphrase from metaphor to analogy  could always be easily attained only by making the concealed analogies explicit. We would stress once more that understanding new metaphors often requires an interpretative effort. This heuristic task yields the poietic discovery of new analogic relationships. Every good metaphor is followed by what might be called a heuristic inertia. The development of metaphor into analogies, then, requires the concurrence of all the general intelligence.

Aristotelian texts have been very useful for understanding the mutual differences and relations of  metaphor, simile and analogy and, to this end, I have kept close to them. We cannot dismiss the fact, however, that Aristotle used some models in his biological treatises, using for example the human body as a model to explain other living things, as we have seen above, or artifacts in the explanation of natural things. Nevertheless, he does not theorize about models, which means that his texts are of no help to the understanding of the role of models and their relationships with other explanatory resources. We therefore have to look elsewhere to throw light on models, even at the risk of temporarily abandoning the historical context we are dealing with. In my opinion, some of the ideas put forward by Lakoff and Indukhya may be extremely useful in the comprehension of the functions of models and their relationships with other figures
.

In his "Cognitive Semantics", Lakoff states that we elaborate abstract models by means of schematization,  categorization, metaphor and metonymy. He believes that these processes all require the use of a projective imagination based on our structured experience (through bodily, social and cultural factors) and our innate sensorimotor faculties and activities, and notes some general schemes based on our experience, which, owing to their experiential basis,  bring us meaning in a direct way: the container,  part-whole,  link, source-path-goal, up-down and linear order  schemata.

When faced with the unfamiliar, we react - perhaps without full awareness - by trying to reduce it to the basic experiential schemes that we know how to handle. Indeed, it is an essential factor of our everyday understanding and communication
 and, of course, of scientific enquiry. We can thus grasp the explicative power of the very structure of biological treatises insofar as it fits some of these schemes. PA and HA were written in a top-downwards order, based on the opposition between internal and external organs, on the container model, in such a way that the very arrangement of data has an explanatory effect. This is how we begin to assimilate the nature of living things.

Other models have an even more important role regarding the explanatory economy of biological treatises, for Aristotle adds a profuse philosophical reflection to their direct understanding as based on experience. Such is the case of the source-path-goal schema, which has an evident relationship with the philosophical topic of telos, and of the part-whole schema, which concerns the hylemorphic structure attributed by Aristotle to living beings, as well as  the careful study of their parts (meros)
. It should come as no surprise, then, that Aristotle should find these models so useful and powerful in explaining living things.

It should be noted that these schemes, when applied, are not entirely determined by their bases, but rather are submitted to criticism. Thus, for example, the final cause in biology does not involve awareness of the purpose, or deliberation, despite being drawn from our everyday intentional experience.

Indurkhya
 suggests a gradation ranging from pure metaphor, through simile and analogy, to models, for, in his view, models are already outside the domain of metaphors because their interpretation is entirely conventional. Following on from Indurkhya, we can appreciate other gradations, whereby metaphor is less symmetrical than simile, simile less than analogy, and analogy less than model, besides which metaphor is more emotionally charged than the other figures.

Indurkhya uses the notion of metaphor in an intermediate way between the narrow and broad senses. In the narrow sense, metaphor "refers to a specific way of using the words and phrases of a language", while in the broad sense "it is applied to the process of conceptualization itself, leading to the aphorism 'all thought is metaphorical'"
.

We are interested in a very broad meaning of metaphor, including models and even any general concept, for, in Aristotle, metaphor is equal to transfer, which is involved by pure metaphor, as it is by simile, analogy, model and even general concepts, despite their gradual differences, which are secondary in epistemological discussion to common traits. In particular, it is possible to detect a genetic relationship between those figures requiring a more metaphorical reading and the more conventional ones, that is, there are expressions born as pure metaphors which later become plain conventions. On the other hand, even the most established convention requires interpretation to some extent, a metaphor still lingers even in the most literal concept. With regard to this idea, Aristotle wrote: "Metaphor consists in giving the thing a name that belongs to something else"
, and "[i]nevitably, then, the same formulæ, and a single name, have a number of meanings"
. The only way a common name can reach this plural signification is by becoming transferable itself.

3.2. Metaphorical Figures as Creative Discoveries

In his Rhetorics, Aristotle states:

"[...] we all naturally find it agreeable to get hold of new ideas easily: words express ideas and therefore those words are the most agreeable that enable us to get hold of new ideas. Now strange words simply puzzle us; ordinary words convey only what we know already; it is from metaphor that we can best get hold of something fresh (he dè metaphorá poieî toûto málista). When the poet calls old age 'a withered stalk', he conveys a new idea, a new fact, to us by means of the general notion (dià toû génous) of 'lost bloom', which is common to both things. The similes of the poets do the same, and therefore, if they are good similes, give an effect of brilliance"
.

Let us comment on some salient features of this passage. After this text, no doubt could remain about the cognitive purport of metaphor and simile, although Aristotle does stress that in order to be cognitive, they must fulfil certain requirements, that is, they must be proper.

Secondly, we are informed that teaching is accomplished by means of the kind (dià toû génous), when an objective similarity hits one in the eye. The kind is but a means of gaining knowledge - it is not the final purpose of knowledge. Showing that two entities are similar in some way, that they belong to the same kind, enables us to transfer our knowledge of the more familiar one to the other, thus affording us a better understanding of the new or inexperienced. This transfer must, however, be subject to the filter of critical scrutiny to avoid improper uses.

Thirdly, Aristotle unites the æsthetic and cognitive aspects of an expression. In his Rhetorics
, he also asserts that learning and admiring are sources of pleasure
.

What does Aristotle mean by a proper metaphor or comparison? We may recall here the passage from Poetics
 defining four types of metaphorical expression bearing in mind that he goes on to say that "of the four kinds of metaphor the most taking is the proportional kind". It is therefore clear that an image is proper insofar as it is based upon an objective proportional analogy and expresses a real similarity allowing us the information transfer from one pole to the other.

What, then, became of the creative aspect of metaphor? Did it turn out to be a mere discovery? Is this kind of knowledge not simply a mirror of nature?

The concept of creative, or poietic, discovery is used by Haley
 as an intermediate between the traditional and interactionist views of metaphor. According to the former, true metaphor is just a discovery of underlying similarities, where the cognitive subject has a rather passive function - it is a mirror of nature. Interactionism, on the other hand, proclaims metaphoric creativity, with a subject that creates a web of connections, organizing reality in an active way. Nevertheless, this view fails to provide a clear account of the constraints affecting the creation, interpretation and evaluation of figures. Indurkhya is also aware of this shortcoming and seeks to solve it. In my opinion, however, finding a solution to this problem depends on the acknowledgement of  the objective pole, that is, real similarities that one can either discover or fail to discover. Yet nothing in the expression itself allows for mechanical decoding, for a metaphor works or not according to the interpreter, to his background, and his creativity in building conjectures. It also depends on the world itself, on the potential (but real) similarities between entities dwelling in it. What then, could possibly constitute a creative discovery?

We shall see. Similarities uncovered by true metaphorical expressions are real. There are objective constraints existing as possibilities in entities - any two entities either have or do not have the potential to be seen as similar in some respect by a given cognitive subject.  We cannot, however, rest on any special intuitive faculty for similarities. The potential for objects to be seen as similar cannot be actualized or communicated without an active subject
. In the first place, we need to invent conjectures or hypotheses and set them up against the facts. In this way, we are able to descry new resemblances between objects. On the other hand we can also try to communicate them by means of a metaphorical expression, that is, by building new language or stretching the semantic range of existing language. To construe a metaphor, however, the receiver needs to display the same creative attitude as we have before nature. It is in this sense that metaphor is just as much a discovery as a creation. It may rightly be called, then, a creative, or poietic,  discovery.

The expression "creative discovery" is not explicitly mentioned in Aristotle's works, though I would not consider it anachronistic to say that its meaning may be inferred from several passages, for example:

"Metaphors must be drawn, as has been said already, from things that are related to the original thing, and yet not obviously related - just as in philosophy also an acute mind will perceive resemblances even in things far apart"
.

Therefore, 

"the greatest thing by far is to be a master of metaphor. It is the one thing that cannot be learnt from others; and it is also a sign of genius [...]"
.

Spotting resemblances for the first time requires the invention of new points of view, of new interpretative hypotheses, of new and fallible conjectures. Similarity is not that which is at the same time in two different places or substances, but that which can be abstracted from both by a cognitive agent. Consequently, similarity is not a direct or ontic relationship between two or more objects, as all dynamic actions are, but one established by means of a subject
. In spite of the objective character of potential similarities, there are no actual ones unless they are established by a cognitive subject.

We very often find that a good metaphor, because of its creative nature,  seems unpredictable yet, owing to its character of objective discovery,  it appear obvious to nearly everybody once enunciated. Thus, Aristotle said that metaphor gave greater clarity than anything else could
 and makes us see
. Metaphor, Aristotle states, brings our senses face to face with reality: "I mean using expressions that represent things as in a state of activity (ósa energoûnta semaínei)"
.

Nevertheless, the fact remains that passages in favour of a cognitive view of metaphor are found in contexts far removed from the methodology of science, while it is precisely in APo that we find the most explicit refusal. On this point, some remarks will be necessary.

4. APo and Aristotelian Science
To begin with, we should not carelessly equate poetics with rhetorics, for the latter deals with discourse aimed purely at convincing, while the former has to do with paradigmatically creative discourse
. In his Poetics, Aristotle clearly states the philosophical nature of poetry
.

Secondly, it should be remembered at this point that the taxonomy of metaphor is coined in terms of "species", "kind", "proportion", all of them belonging to the very core of philosophy, biology and even Aristotelian science in general
.

In the third place, there is some evidence to show that Aristotle does not confer such great importance on the methodological rules of the APo while doing empirical science, so he never took it as a rigid set of constraints for scientific practice. We have already seen that in DA he uses more comparisons than definitions whenever he finds a problematic node, the same being the case for the other biological treatises, where functional aspects of organisms are systematically explained by means of metaphors, similes and analogies, even the very structure of treatises being thought out on the basis of  models. In addition, however, in his Metaphysics, Aristotle states that the important concept of act lacks a proper definition
, while individual substances lack both definition and demonstration
, as well as essence
. We are informed in GA that we cannot expect a demonstration of principles, so they require "another method (álle gnôsis)"
.

Let us now examine two less-known passages, where Aristotle rules out explanations precisely on the grounds of their logical character, that is, because, being too general, they are closer to the logos than to the particular object of research:

"Perhaps an abstract proof (apódeixis logikè) might appear to be more plausible than those already given; I call it abstract because the more general it is the further is it removed from the special principles involved. [...] For all theories not based on the special principles involved are empty; they only appear to be connected with the facts without being so really. [...] that which is empty may seem to be something, but is really nothing."

"And we must grasp this not only generally in theory, but also by reference to individuals in the world of sense, for with these in view we seek general theories, and with these we believe that general theories ought to harmonize"
.

The logical apparatus of definition and demonstration does not work properly unless a connection is provided between theoretical terms and our experience of concrete reality. The judgement about truth of principles used as premises in deduction, the ascription of reference to the terms, the knowledge of causal connections concealed behind logical ones, all remain outside the logical apparatus of APo.  This set of methodological rules acquires its full meaning once the above operations have been carried out and, even then, the outcome of deductive machinery is subject to common-sense scrutiny and personal experience.

We must now address the problem of determining whether or not APo still plays a role in the economy of scientific explanation.

Aristotle often uses terms in a non-univocal sense, subjecting them to semantic stretch
, whereby they acquire new meanings. He starts with a focal familiar meaning and applies the terms analogically. Important notions are said in "many ways" (pollakôs legômenon), so we are justified in suspecting that the ideal of strict univocity of APo  soon became unfit for actual science in Aristotle's view
.

Indeed, univocity could only be reached  either by increasing the complexity of language or by decreasing the complexity of the world. The first solution would make language a useless point-by-point reproduction of the world - one object, one word, like a map drawn to a scale of 1:1
, while in the second hypothesis, the world would include but few entities, one for each concept, that is, the real world would be like Plato's ideal world. Nevertheless, in Aristotle's view, language is inexact because of the very nature of things - there are more entities than terms
. I consider this passage ontologically revealing, because the problem arises only when the ontological load is born more by concrete substances (as in Aristotle) than by ideal forms. In such cases, name transfer seems unavoidable.

Furthermore, methodological terms like "demonstration" or "definition" are also subject to semantic stretch, so they do not mean exactly the same in different research contexts
.

Nevertheless, the methodology of APo   still retains a relevant role (paradoxically) as a rhetorical device. It is an important part of the process of legitimizing new wisdom, opposed to traditional wisdom, which rested on story-telling, poetry and myth. The new wisdom, on the other hand, sought for accuracy and stability in the meaning of words, univocity as an ideal, and deductive inference:

"The polemic against metaphor and myth - as G.E.R. Lloyd writes - is thus part of the campaign waged by philosophy and science against poetry and religion"
.

This demarcation is not only sociological, however. Nor is it only a dispute between groups aiming at social control or intellectual prestige. There is more to it than that. The methodological prescriptions of APo may never have been strictly followed, metaphorical resources - against prohibition - may actually have been used in scientific practice and methodological constraints may have been softened in various treatises, but something did change: once Aristotle had established the desideratum of stability and univocity in the meaning of terms, together with the ideals of exactitude, definition and deductive control of inference, the philosopher and the scientist were affected by them in a way that the poet or story-teller never had been before. Scientists and philosophers must submit their metaphors, similes, analogies and models to criticism or empirical control, and must follow the heuristic inertia of images and test their implications. They must set them up against reality. Once the will of truth, the ideal of precision, the necessity of exploring implication as well as a self-critical mind  were accepted as values, the particular formalist devices and methodological constraints of APo became secondary to actual scientific practice.

All these values are acknowledged and pursued in Aristotle's works. His De Caelo explicitly states:

"To give a satisfactory decision as to the truth it is necessary to be rather an arbitrator than a party to the dispute"
.

5. Conclusion


Metaphor is not a superfluous ornament nor is it mechanically reducible, no universal rules existing for its translation into literal language. Understanding metaphor does not, however, depend on any special intuitive faculty. I have suggested reading Aristotelian texts with what may be termed an interpretative view of metaphor, for understanding a metaphor involves an interpretative task very similar to understanding the world. Every good metaphor has its own heuristic inertia. We need to create conjectures and challenge their functionality, a process which depends on the interpreter's creativity, on his ability to recognize their limits and on his previous experience and knowledge. No automatic rules, no special faculties.

Moreover, the very notion of literal meaning is problematic. Aristotle refers to conventional (usual) rather than to literal meaning in is study on different kinds of names
.  In short, metaphoric meaning is not opposed to literal meaning, although it does gradually differ from conventional meaning
. An expression conceived as a metaphor could be developed into a simile or analogy, indeed it might even become conventional, while, conversely any conventional expression could be hiding a lethargic metaphor. It may therefore be useful to look on metaphorical expressions as living things: during their lifetime; they can remain detached from any cognitive discourse or become integrated as conventional language into science or philosophy. Another consideration should be added with regard to the importance of the topic we are dealing with: both the increase in our knowledge and the enlargement of our linguistic resources depend on our ability to grasp new similarities and express them in a metaphorical way. Today's conventional language and knowledge were metaphorical yesterday, and even conventional language requires interpretation each time it is used pragmatically. As Nietzsche reminded us
, convention is no more than lethargic metaphor, so each concept has to be understood in its context, from a concrete subject's experience, and referred to the world by him. Only in this way does language leave the domain of the general to enter the terrain of concrete substances.

A good metaphor gives us more than emotional content - it can transmit to us genuine information about the world. The radical distinction between the genesis of emotion and objective information transfer is artificial, for metaphor explains by bringing in the unusual, new or unknown to what is familiar or already experienced. Owing to the fact that our experience is not emotionally neutral, however, the flow of information runs together with emotional connotations. Aristotle, for instance, in his biological treatises,  displays as much knowledge as esteem regarding living things
.

Metaphorical expressions, apart from their communicative or emotional virtues, can be either true or false
 - a good metaphor uncovers objective potential similarities existing between entities in the world, a discovery which is, however, a creative one.

Between the claim that biological works (and natural history treatises in general) strictly follow the methodological constraints of APo, and the assumption that it has nothing to do with them, we would suggest an intermediate position: expressive resources such as metaphors rejected in APo  are often used in scientific practice, although the way in which they are used is determined by desiderata of precision, clear meaning of terms, empirical tests and deductive control of inferences.
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