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Abstract

For many years it has been accepted that the diachronic study of a language can inform and enrich the synchronic study of that language, and ultimately the teaching of it. What is true for general language is true for specialized language, yet, so far, diachronic studies in the area of languages for specific purposes have been extremely rare. Of course, the distances involved are huge, and they are of two types. The first is temporal: the more one goes back in time, the more remote one becomes from the problems of the modern world; and secondly, there is a conceptual distance: such studies can be perceived as fundamental, and thus having few links with the applied problems of teaching. Nevertheless if these studies can increase our understanding of specialized languages, teaching them can only benefit. I will take as an example a study of the early issues of the Philosophical Transactions, which appeared for the first time in 1665. It is possible to see in them the beginnings of the scientific article, and to ask to what extent these items foreshadow the scientific article of today. Did the choice of genre play a role? What is the importance of linguistic features such as the choice of theme in thematic structure, or the transitivity patterns (in the sense of Systemic Functional Linguistics)? The Journal des Sçavans, whose first issue also appeared in 1665 can be used for purposes of comparison.
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Introduction

In this article I would like to try to show that diachronic studies are relevant to the study of LSP (Languages for specific purposes). This does not mean that I think they should be integrated into teaching materials, but that some knowledge of the way in which specialized languages have come to be the way they are can be useful for teachers, in that, it enables them to understand better the structures and functions of those specialized languages, and thus puts them in a position which will enable them to communicate them more effectively. This is generally accepted in the teaching of general English, so that, for example some knowledge of the way in which the modal auxiliaries of contemporary English have developed from finite verbs in Old English can help in describing the semantic complexities of the modal system. Similarly, it can be an advantage to know that the spelling of vowels in contemporary English frequently represents the pre-Great Vowel Shift pronunciation, or that the strange “gh” that appears in a number of English words was the Norman scribes’ attempt to render the /x/ phoneme of Old English, which has since disappeared, though the “gh” has remained in the spelling (Baugh 1959, Görlach 1997, Smith 1996, Strang 1970). Thus many apparent “exceptions” can be explained in terms of historical development, and such explanations are much more effective than lists of “exceptions” which have a fairly aleatory appearance .
My personal research interest over many years has been scientific English, and more particularly the scientific research article. More recently, I have become interested in the development of this genre (Banks 2008a, b, c, 2009a, b, 2010, forthcoming). Interest in this topic from the point of view of linguistic analysis is relatively recent; previous studies were more sociolinguistic in their orientation (Gross 1996, Gross et al. 2002, Atkinson 1999, Valle 1999). The year 1665 is a useful point to start this investigation. The terminology which I shall use is that of Systemic Functional Linguistics (Halliday 2004, Banks 2005).
The Philosophical Transactions
The Philosophical Transactions was founded in 1665 by Henry Oldenburg, and it still exists today. Oldenburg was at that time one of the secretaries of the Royal Society, the other being Robert Hooke. He had previously had a chequered career, which included acting as tutor to a nephew of Robert Boyle, and working as a diplomat. He was not a virtuoso, that is, a gentleman scientist who had private financial means. He had to earn his living, and the Philosophical Transactions was conceived of as a way of augmenting his revenue. He had become the centre of a network of correspondence, and his idea was to use that as the basis for a regular bulletin of information and news in the area of “natural philosophy”, more or less, science and technology, in contemporary terms (Bluhm 1960, Hall 2002, Johns 2000, Lyons 1944, Kronick 1962).
In terms of genre, Oldenburg developed rapidly. The first issue was written entirely by himself on the basis of correspondence he had received. However, from the second issue he began using verbatim material, and by the end of the first year he seems to have adopted a strategy whereby he uses verbatim material wherever possible, frequently with only a brief introduction which he wrote himself. It is possible to see these items as the research article in embryo. He wrote longer entries himself when the original was too long, and so he had to write a summary, or where it was in a foreign language, in which case he supplied a translation (Banks forthcoming, Gotti 2006).

The Journal des Sçavans
The significance of the Philosophical Transactions can be brought out by comparison with the Journal des Sçavans. The Journal des Sçavans was the first periodical of an academic nature. Its first issue appeared on 5 January 1665, two months before the first issue of the Philosophical Transactions, which appeared on 3 March. The Journal des Sçavans was founded by Denis de Sallo, at the instigation of Colbert. It was essentially made up of book reviews, and thus different to the Philosophical Transactions in terms of genre. Moreover, it covered the whole area of new knowledge, including theology and law, and thus differed from the Philosophical Transactions in terms of scope.
The Journal des Sçavans had a troubled early history. De Sallo made enemies with the biting criticism of some of this reviews, and, perhaps more significantly, his open support for the Gallican Church. This attracted the ire of the Church of Rome, and the papal legate managed to get the periodical suspended after 13 weeks. However, a need for such a journal was felt, and it was revived at the end of the year under the editorship of the Abbé Gallois (Vittu 2002a, b, 2005, Morgan 1928, Cocheris 1860).

The situation in France is complicated by the establishment of the Académie Royale des Sciences in 1666. However, the written production of the Académie in this initial period was not made generally available until almost 70 years later (Hirschfield 1981).
The development of the scientific article

The broad picture of the development of the scientific article in English given by study of the Philosophical Transactions is that the physical sciences were experimental, in a broad sense, from the beginning of this period. This is evidenced by extensive use of material processes, as in (1).

(1). The upper part of the tube CDMN is shaped tapering to a smaller extremity, which is entirely covered with sealing wax melted by heat, and not dissolved in spirits. Into this tapering part a small tube is cemented, which with its under extremity, touches the flat piece of Ivory H, fastened to the tube by means of cork. (Cavallo, Philosophical Transactions, 1780)

The biological sciences were more observational, and while they had a large number of material processes, they also have a significant number of mental processes, particularly perception processes, as in (2).
(2). This change has been observed in some of the bird tribe, but principally in the common pheasant. (Hunter, Philosophical Transactions, 1780)

Experimentation is not used in the biological sciences before the early 19th century, and is not common until the mid-19th century. Example (3) gives the earliest example in a 126,000 word corpus covering the period 1700-1980 (Banks 2008a), and (4) is an example from later that century.

(3). In the spring of 1817, two oak trees, of nearly the same age, and growing contiguously in the same soil, were selected, each being somewhat less than a century old. The one was deprived of its bark, to as great an extent as the inexperience of my workmen permitted me to have done without danger to them, and it was then suffered to remain standing. The other tree was felled, and, in the usual manner, immediately stript of its bark; and the trunk was then removed to a situation in which it was securely protected from the sun and rain. (Knight, Philosophical Transactions, 1820)

(4). At common temperatures no reaction took place, but when the temperature was elevated to about 60°C. [140°F], hydrochloric aced was given off, and the pentachloride gradually disappeared. After the disengagement of hydrochloric acid had ceased, the liquid was removed from the remaining pentachloride and washed with water, and afterwards with an alkaline solution. After the benzol had been got rid of by keeping the liquid for some time in a warm place, a viscid residue was obtained, which was soluble with great difficulty in alcohol, but easily soluble in ether or chloroform. (De la Rue, Philosophical Transactions, 1860)

However, description still continues, as in (5), and in view of the fact that new species are continually being discovered, for example in the deep oceans, and in tropical forests, presumably will continue to do so for some time to come.

(5). Where the cornea is translucent the embryonic upper unit of the lens can be seen through the transparent cornea as a clear, small, dark circle, 150μm across the centre of the lens. (Miller, Philosophical Transactions, 1980)

The dominant themes, defined as the speaker’s point of departure, and realised in initial position in the clause in English, are the object of study, and experimentation. In the physical sciences this is true throughout the 18th century and until the late 19th century, as in (6).
(6). By the addition of a little water a small quantity of syncoretin was then thrown down, in order to carry down the last traces of less soluble crystalline compound, in case any were still present. (De la Rue, Philosophical Transactions 1860)

It was then overtaken by themes of a mathematical nature, as in (7) and (8), as mathematical modelling came to be a major concern.

(7). Hence v = 72°44′39" [From Section III. (9).]. (Glazebrook, Philosophical Transactions, 1880)

(8). Since z < 1 for all D-types, equation (2.11) shows that v1 < c1 < a1, so that all D-type ionization fronts move subsonically relative to the fluid ahead. (Axford, Philosophical Transactions, 1960)

This is a development which has not yet (or at least had not up to 1980) affected the biological sciences.

Transitivity
I have analysed in some detail the issue of the Philosophical Transactions for 3 July 1665. For an analysis of the transitivity patterns I have used a system of 5 process types: material process, which is physical in nature, as in (9); mental process which is cerebral in nature, as in (10); relational process, which relates an entity with another entity or one of its own characteristics, as in (11); verbal process, which is a form of communication, as in (12); and existential process which simply states the existence of an entity, as in (13).
(9). … the Fire within the Chimney doth still attract (so to speak) Air through the Tube, without which it cannot burn … (Philosophical Transactions 1665)

(10). … so this Author esteems it the best, not only for the durableness of the word, and its large extent of usefulness in Carpentry and Joyners work … (Philosophical Transactions 1665)

(11). Though the Invention of breaking with ease, and dispatch, hard Rocks, may be useful on several occasions, the benefit is incomparably great … (Philosophical Transactions 1665)

(12). He advertiseth, that if they be coupled longer than 9. or 10 hours … (Philosophical Transactions 1665)

(13). At the mouth or entry of the Adit there is a structure raised of Brick, like a Chimney, some 28. or 30. foot high in all … (Philosophical Transactions 1665)

The distribution of process types for this issue of the Philosophical Transactions is given in Table 1. Individual articles are identified by the initial words of the title.

Table 1. Process types in Philosophical Transactions 3 July 1665

	
	Fin. Cl.
	MAT
	MENT
	REL
	VERB
	EXIST

	Adits and Mines
	72
	39
	2
	20
	2
	9

	A Way to break Rocks
	74
	31
	1
	38
	2
	2

	Monstrous Head
	34
	7
	2
	23
	1
	1

	The Earl of Balcarres
	14
	4
	2
	5
	1
	2

	Breeding Silkworms
	115
	55
	6
	34
	16
	4

	Enquiries
	68
	31
	8
	27
	1
	1

	Totals
	377
	167
	21
	147
	23
	19

	Percentage totals
	
	44%
	6%
	39%
	6%
	5%


It will be seen that the two major types of process are material (44%) and relational (39%). The material processes generally reflect things being done or happening, and hence physical in nature, as in (14) – (17).

(14). And this Pipe is still lengthened, as the Adit or Pit advanceth, by fitting the new Pipes so, as one end is always thrust into the other, and the Joints and Chinks still carefully cemented and stopt as before. (Philosophical Transactions 1665)

(15). … so as one man may manage the Hammer, while another holds the Tool or Piercer. (Philosophical Transactions 1665)

(16). … viewed by Mr. Boyle, who went into the Stable where the Colt lay, and got the Head hastily and crudely cut off … (Philosophical Transactions 1665)

(17). It being cut asunder, a quantity of white and inspissate liquor run out … (Philosophical Transactions 1665)

The relational processes are more descriptive, describing they way things are, as in (18) – (21).

(18). At the lower part of it, is a hole, some 9. or 10. inches square … (Philosophical Transactions 1665)

(19). The steeled end is so shaped, as makes it most apt to pierce the Rock … (Philosophical Transactions 1665)

(20). That it had no sign of any Nose in the usual place, nor had it any, in any other place of the Head … (Philosophical Transactions 1665)

(21) What are the chief particulars observable in the choice of Seed-Corn, and all kinds of Grain …(Philosophical Transactions 1665)

Table 2 gives the percentage distribution for each individual article.

Table 2. Process types in Philosophical Transactions 3 July 1665 (Percentages)

	
	MAT.
	MENT
	REL
	VERB
	EXIST

	Adits and Mines
	54
	3
	28
	3
	13

	A Way to break Rocks
	42
	1
	51
	3
	3

	Monstrous Head
	21
	6
	68
	3
	3

	The Earl of Balcarres
	29
	14
	36
	7
	14

	Breeding Silkworms
	48
	5
	30
	14
	3

	Enquiries
	46
	12
	40
	1
	1


While some of these percentages (rounded to the nearest integer) need to be treated with care since they are based on small raw numbers, they nevertheless provide some interesting information. It can be seen that there is a significant degree of cohesion between the various items. Material and relational process are by far the two most frequent process types, together accounting for 65% in the lowest case, in as much as 93% in the highest. However, although material process is the most frequent overall, in individual items it is the most frequent in only three out of six, relational process being the most common process in the other three.
For purposes of comparison, I have analysed the issue of the Journal des Sçavans for 9 March 1665. The distribution of process types is given in Table 3.

Table 3. Process types in Journal des Sçavans 9 March 1665

	
	Fin. Cl.
	MAT
	MENT
	REL
	VERB
	EXIST

	Codex Regularum
	53
	11
	10
	22
	7
	3

	Iosephi Laurentii
	12
	1
	-
	8
	2
	1

	Contradictiones App.
	26
	10
	2
	6
	5
	3

	Divers Plaidoyez
	54
	6
	5
	16
	24
	3

	Reflexions
	17
	1
	5
	6
	4
	1

	La Vie de la Ste. V.M.
	31
	2
	4
	12
	10
	3

	Lettre d’un Amy
	81
	-
	15
	23
	40
	3

	Totals
	274
	31
	41
	93
	92
	17

	Percentage totals
	
	11%
	15%
	34%
	34%
	6%


Here the two major process types are verbal and relational, which each account for 34%. Material processes, on the other hand, account for only 11%. As in the Philosophical Transactions the relational processes are mainly descriptive, as in (22) - (25).

(22). … qu’elle auroit esté beaucoup plus parfaite qu’elle ne paroist à présent … (Journal des Sçavans 1665)
(23). Comme on ne peut auoir trop de Vocabulaires, il faut auoir celuy-cy : car il peut estre tres-vtile en beaucoup de choses. Il est Latin & Italien. (Journal des Sçavans 1665)

(24). Mais d’autre part, Maurousseau soustenoit que cét enfant estoit son fils. Journal des Sçavans 9 March 1665
(25). … il est d’vn des plus grands hommes de ce siecle … (Journal des Sçavans 1665)

Verbal processes are processes of communication, which derives from the fact that these are book reviews. This means that in terms of the transitivity patterns the fact of communication is more important than events and actions. Examples of verbal process are given in (26) - (29).

(26). Il remarque que les Iuifs auoitent deux manieres differentes de compter les années. (Journal des Sçavans 1665)

(27). … le peuple preoccupé de cette fausse apparence, s’écria que c’estoit le fils de la Damoiselle Vacherot, quoy que Maurousseau le reclamast tousious pour le sien. (Journal des Sçavans 1665)

(28). & qu’il ait seulement dit qu’elle a esté santifiée auant sa naissance. (Journal des Sçavans 1665)

(29). … tout ce que l’on écrira pour le combatre, demeurera sans replique. (Journal des Sçavans 1665)

Table 4 gives the percentage distribution for this issue of the Journal des Sçavans.

Table 4. Process types in Journal des Sçavans 9 March 1665 (Percentages)
	
	MAT
	MENT
	REL
	VERB
	EXIST

	Codex Regularum
	21
	19
	42
	13
	6

	Iosephi Laurentii
	8
	-
	67
	17
	8

	Contradictiones App.
	38
	8
	23
	19
	12

	Divers Plaidoyez
	11
	9
	30
	44
	6

	Reflexions
	6
	29
	35
	24
	6

	La Vie de la Ste. V.M.
	6
	13
	39
	32
	10

	Lettre d’un Amy
	-
	19
	28
	49
	4


It can be seen that here there is much more variation between individual items than was the case in the Philosophical Transactions. Although overall verbal and relational are the two most common process types, this is not the case in every individual article. In “Contradictiones Apparentes” material processes are more common than both verbal and relational; in “Codex Regularum” material processes are more common than verbal; and in “Reflexions” mental processes are more common than verbal.
Hence, it seems reasonable to say that from the point of view of transitivity, in the Philosophical Transactions there is more general cohesion between individual items, and emphasis is placed on events and description. In the Journal des Sçavans, on the other hand, there is less overall cohesion between individual items, and the emphasis is also on description, which is therefore common to both, and communication.

Themes

In previous work (Banks 2008a) I have used a semantic categorization of (topical) themes, where theme is defined as the speakers’ point of departure, and is realized in English by being placed in initial position in the clause. Nine of these categories are relevant in the present study. These are:
Obj.: the object of study

Exp.: the experiment or process of experimentation

Auth.: the author or a group to which he belongs

Oth.: humans other than the author

Meta.: references to other parts of the same text

Inter.: references to other texts

Exist.: existential themes

Ment.: mental themes or elements of argumentation

Time: temporal themes

The distribution of the themes of the issue of the Philosophical Transactions according to these categories is given in Table 5.

Table 5. Semantic categories of topical themes in Philosophical Transactions 3 July 1665

	
	Obj
	Exp
	Auth
	Oth
	Meta
	Inter
	Exist
	Ment
	Time

	Adits and Mines
	17
	-
	-
	-
	1
	-
	-
	1
	-

	A Way to break Rocks
	20
	2
	-
	-
	-
	-
	1
	-
	-

	Monstrous Head
	13
	-
	-
	1
	-
	-
	-
	-
	1

	The Earl of Balcarres
	6
	4
	-
	-
	1
	-
	-
	-
	-

	Breeding Silkworms
	25
	-
	-
	5
	2
	2
	1
	-
	6

	Enquiries
	42
	-
	-
	2
	2
	-
	-
	-
	4

	Totals
	123
	6
	-
	8
	6
	2
	2
	1
	11

	
	77%
	4%
	-
	5%
	4%
	1%
	1%
	1%
	7%


Here it is evident that the themes are dominated by the category of the object of study, which accounts for no less than 77% of the themes. Examples of this are given in (30) - (33).
(30). At the mouth or entry of the Adit there is a structure raised of Brick, like a Chimney, some 28. or 30. foot high in all: at the bottom, two opposite side are (or may be) some 51/2 foot broad … (Philosophical Transactions 1665)

(31) The Tool is to be first held by the hand, in the place, where the Hole, to be made for the use, which shall here be shewed, is to be placed … (Philosophical Transactions 1665)

(32). The Berryes themselves he commends as very excellent to fatten to fatten Poultry, and to make them lay Eggs plentifully. (Philosophical Transactions 1665)

(33). What peculiar preparations are made use of to these Soyls for each kind of Grain; with what kind of Manure they are prepared …

It can further be noted that in (32), it is the complement which has been thematized. Since this is fairly rare in English, it underlines the force of the move to thematize the object of study.

The distribution for the issue of the Journal des Sçavans is given in Table 6.

Table 6. Semantic categories of topical themes in Journal des Sçavans 9 March 1665

	
	Obj
	Exp
	Auth
	Oth
	Meta
	Inter
	Exist
	Ment
	Time

	Codex Regularum
	-
	-
	4
	6
	-
	11
	1
	1
	-

	Iosephi Laurenti
	-
	-
	-
	-
	-
	6
	-
	-
	

	Contradictiones App.
	3
	-
	1
	1
	-
	2
	1
	2
	-

	Divers Plaidoyez
	3
	-
	-
	8
	-
	3
	3
	5
	1

	Reflexions
	-
	-
	1
	1
	-
	-
	1
	1
	-

	La Vie de la Ste V.M.
	-
	-
	-
	2
	-
	2
	1
	-
	-

	Lettre d’un Amy
	1
	-
	5
	4
	-
	3
	1
	7
	-

	Totals
	7
	-
	11
	22
	-
	27
	8
	16
	1

	
	8%
	-
	12%
	24%
	-
	29%
	9%
	17%
	1%


Here it can be seen that references to other texts, and humans other than the author are the dominant categories. References to other texts are mainly the books under review, as in (34) - (37).

(34). Ce liure est diuisé en trois parties. (Journal des Sçavans 1665)
(35). Ce vocabulaire a desia esté Imprimé pluieurs fois : mais cette derniere edition est beaucoup plus ample que toutes les autres. (Journal des Sçavans 1665)

(36). Quoy qu’il  ait execute ce dessein auec beaucoup de brieveté, il n’a pas laissé d’y mesler quelques remarques tres-curieuses. (Journal des Sçavans 1665)
(37). Ce n’est pas tant icy vne histoire, que des reflexions sur les festes & sur les autres mysteres de la vie de la Vierge Marie. (Journal des Sçavans 1665)
References to humans other than the author are usually to the authors of the books under review, as in (38) - (40). Example (41) is an example from this category which is not the author of the book under review.

(38). l’Abbé d’Aniane qui en a esté le compilateur, viuoit enuiron l’an 820. (Journal des Sçavans 1665)
(39). … il a employé ce qu’il y auoit de plus solide & de plus puissant pour persuader. (Journal des Sçavans 1665)
(40). Vne personne de grande qualité, & de grand merite, passe pour estre Autheur de ces maximes. (Journal des Sçavans 1665)

(41). Les personnes qui font profession de la veritable pieté, seront sensibles aux mouuemens qu’inspire ce petit liure … (Journal des Sçavans 1665)
Development

In the physical sciences, the object of study remained the dominant theme until the late nineteenth century. This is even more obviously the case if one takes a group centred on the object of study which includes the experiment, the equipment, and observation. Towards the end of the nineteenth century the thematic importance of this group wanes as themes of a mathematical nature take on a significant role. In the biological sciences however the object of study remains the dominant theme up to present times.
It is more difficult to make this sort of comparison in the case of transitivity patterns since to the best of my knowledge there have been no studies of transitivity covering the relevant period. However, passive verbs for this period have been looked at and this indicates that in the physical sciences material processes were dominant until the late nineteenth century. From that point on, although they remain the most frequent, they are less so than previously, and this is accompanied by a significant increase in mental processes. This is perfectly coherent, in so far as mathematical themes frequently correlate with mental processes. In the biological sciences material processes are dominant throughout the period, though they are less common than in the physical sciences, and the difference is made up by a greater number of mental processes.

Thus, the contemporary state of scientific writing, in this case that of the scientific research article, can be seen as a development of features that were present in those early articles in the Philosophical Transactions. There is also the rather intriguing thought that, while a great many factors have led to English becoming the international language of science, perhaps editorial choices made by Henry Oldenburg for the Philosophical Transactions in the late 17th century may have played some small part in that development.

Closing remarks

I believe that this sort of diachronic study helps put modern scientific writing in perspective. It indicates how contemporary features are in no sense random, and that they have developed over time to their present state. It shows how they have been historically determined and how they originally grew out of a specific historical context. With this sort of knowledge, the linguistic features are not an ill-assorted rag-bag, but form a coherent set. Being more coherent, they become more comprehensible. This places teachers who have some knowledge of this development in a better position to teach the features of contemporary scientific writing to their students. And that is why I believe that diachronic studies are relevant to LSP.
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