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Research article titles constitute a special type of text — concise, clear, and informative. The 

specificity of article titles is determined by a number of factors such as the object of research, the au-

thor’s personal style, academic tradition, the field of study among them. Today, article titles from dif-

ferent scientific areas are in the focus of scientific attention. This article presents the results of a linguis-

tic analysis aimed at determining similarities and differences of research article titles from journals on 

petroleum science. The theoretical value has the descriptive analysis of technical article titles which can 

further be compared with titles from other areas of research. According to the obtained results, the titles 

were 15 words on average. The overwhelming majority (98%) of the titles had a nominative character; 

2% were subject-predicate sentences, mainly, interrogative. Words were seven characters long, on aver-

age. Nouns, function words and adjectives were the most frequently occurred word classes; on the con-

trary, numerals, adverbs and verbs — the least frequent words. The most common punctuation marks 

were hyphens, commas, and colons, indicating the complexity of technical terms, enumeration and 

elaboration of the object of research and geography of petroleum sites. Names of petroleum reservoirs, 

formations and basins with their location specification, multisyllabic professional terms and abbrevia-

tions, constituting 30% of the article titles’ lengths on the average, can be considered special features of 

article titles on petroleum science. For this reason, a long title is typical of petroleum-related research 

articles. Additionally, more articles were devoted to richer petroleum reserves. 
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Названия научных статей представляют собой особый вид текста — краткий, понятный и 

информативный. Особенность заголовков статей определяется несколькими факторами, такими 

как объект исследования, персональный стиль автора, академическая традиция, а также область 

исследования. Сегодня заголовки статей из разных областей знаний находятся в фокусе внима-

ния исследователей. В данной статье представлены результаты лингвистического анализа, наце-

ленного на определение сходств и различий названий научных статей из журналов по нефтегазо-

вой тематике. Теоретическая значимость заключается в дескриптивном анализе названий 

технических статей, которые в дальнейшем могут быть сопоставлены с заголовками статей из 

других областей науки. Согласно полученным данным, длина названий составляет, в среднем,  

15 слов. Подавляющее большинство (98%) названий носит номинативный характер; 2% имеют 

субъектно-предикатную структуру, будучи в основном, вопросительными. Средняя длина слов — 

около 7 символов. Существительные, служебные слова и прилагательные стали наиболее частот-

ными частями речи; напротив, числительные, наречия и глаголы — наименее частотными. Самыми 

распространенными пунктуационными знаками оказались дефис, запятая и двоеточие, указыва-

ющие на сложность технических терминов, перечисление и разъяснение объектов исследования, 

и географическое положение нефтяных месторождений. Названия нефтяных коллекторов, фор-

маций и бассейнов, их местоположение, многосложные профессиональные термины и аббревиа-

туры, в среднем составляющие 30% от длины названий статей, могут рассматриваться в качестве 

особенностей заголовков статей по нефтегазовой тематике. По этой причине, названия таких 

статей, как правило, объемны. Кроме того, большее количество статей посвящено более круп-

ным нефтегазовым месторождениям. 

Ключевые слова: названия статей, длина заголовка статьи, лингвистический анализ, пунк-

туационные знаки, технические термины, нефть, количественный анализ 
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Title is a means of efficiently communicating scientific findings to the broad 

community of scientists in a uniform manner. Titles of academic papers are of interest 

to researchers from the linguistic and interlinguistic points of view [1—5]. C. Fox and 

C. Burns state that titles of manuscripts became marginally longer, broader in focus 

(less frequent inclusion of genus and species names), and included more humor and 
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subtitles over the period of the study [6. Р. 1970]. V. Soler notes that the full-sentence 

title construction appears as a generic peculiarity of research papers [7. Р. 90]. 

Article titles are also in the focus of research from a practical viewpoint. A. Letch-

ford, H. Moat, T. Preis provide evidence that journals which publish papers with shorter 

titles receive more citations per paper. These results are consistent with the intriguing 

hypothesis that papers with shorter titles may be easier to understand, and hence attract 

more citations [8; 9. Р. 653]. Title length is sometimes related to the article quality [10]. 

The aim of this paper is formal linguistic analysis of English scientific article titles 

on petroleum science. The theoretical value has the descriptive analysis of technical ar-

ticle titles which can further be compared with titles from other areas of research. 

700 titles of research articles were analyzed from the following international 

journals, included in online platforms Elsevier, Wiley, Springer, EAGE (the European 

Association of Geoscientists and Engineers): 1) Journal of Petroleum Geology (the 

UK); 2) Petroleum Geoscience (the UK); 3) Journal of Unconventional Oil and Gas 

Resources (the UK); 4) Journal of Petroleum Science and Engineering (the Nether-

lands); 5) Marine and Petroleum Geology (the Netherlands); 6) Petroleum Explora-

tion and Development (China); 7) Petroleum Science (China). For the convenience of 

study, the journals were abbreviated as follows: JPG, PG, JUOGR, JPSE, MPG, PED, 

PS, respectively [15—21]. 100 titles were continuously randomly selected from each 

journal, for the period of the recent five years 2013—2018. 

The selected article titles were analyzed in order to determine their characteristic 

features: a. the number of words per title; b. the number of characters per word and title; 

c. word classes of the constituent verbal content; d. punctuation marks; e. the number of 

geographical names per title, and their geographical scope. Statistical data — mean, max-

imum, minimum values, deviation (dev.), standard deviation (st.dev.) — were obtained 

with the help of Microsoft Excel 2007. 

Words per title. The average number of words per title varied in the range of 

13—16, with the longest titles belonging to MPG and JPG (15 words). Maximum and 

minimum values demonstrated wider variation: the longest titles occurred in JUOGR 

(34 words) and MPG (33 words). The shortest titles were discovered in JUOGR (3 

words) and JPG (4 words):  

(1) Characterization of fine-scale rock structure and differences in mechani-

cal properties in tight oil reservoirs: An evaluation at the scale of elementary lith-

ological components combining photographic and X-ray computed tomographic 

imaging, profile-permeability and microhardness testing (JUOGR) — 34 words  

(2) Major factors affecting the closure of marine carbonate caprock and their 

quantitative evaluation: A case study of Ordovician rocks on the northern slope of 

the Tazhong uplift in the Tarim Basin, western China (MPG) — 33 words  



Filyasova Yu.A. RUDN Journal of Language Studies, Semiotics and Semantics, 2020, 11 (1), 120—134 

FUNCTIONAL GRAMMAR AND SEMANTICS 123 

(3) Composition and distribution of NSO compounds in two different shales at 
the early maturity stage characterized by negative ion electrospray ionization cou-
pled with Fourier transform ion cyclotron resonance mass spectrometry (PS) —  
30 words 

(4) Multi-zone stimulation technology (JUOGR) — 3 words  
(5) HYDROCARBON POTENTIAL IN JORDAN (JPG) — 4 words   
(6) Experimental evaluation of fracture stabilizers (PED) — 5 words  

PG and JPG showed the lowest standard deviation values: 4.27 and 4.28, respec-

tively, implying stability in the lengths of their titles, as opposed to MPG (5.92) and 

JUOGR (4.86). MPG and JOUGR also demonstrated the largest difference between 

maximum and minimum values: 31 and 26 words, respectively (Tb. 1). 

The titles were compared for statistically relevant difference in their length with 

the help of the Student’s t-test. Each sample set was compared to all other sets, for ex-

ample, JPSE vs. PED, JPSE vs. JUOGR, JPSE vs. MPG, JPSE vs. PG, JPSE vs. JPG, 

JPSE vs. PS. The results are presented in Tb. 2, where cells in the bottom left remained 

blank, as the values, being paired, duplicate those in the upper right part of the table. 

p≤0.05, critical value t = 1.97; p≤0.01, critical value t. = 2.61 

(r) – statistically relevant results; (irr) — statistically irrelevant results; (amb) — 

ambiguous results 
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According to the obtained results, titles from MPG, PG and JPG tended to be 

consistently longer than those from PED, JPSE, and JUOGR (except for PG), as their 

differences occurred to be statistically relevant. These differences can be arguably 

explained by the subject areas of the journals: MPG, PG and JPG specialize in geolo-

gy, exploration and prospecting, which implicate mentioning geographical names. 

b. Characters per word and title. The average length of one word in article ti-

tles equaled 7 characters (letters) (Tb. 3). These results were gained as a result of di-

viding the number of symbols per title by the number of words per title. The lowest 

standard deviation was observed in PED (0.75), which implied consistency in the 

length of its words. JUOGR was characterized by the highest deviation (1.04). The 

only journal with 8 symbols per word was JPSE, which can be explained by the pres-

ence of a variety of multisyllabic technical, chemical terms.  

Polysyllabic words in JPSE can be divided into two broad categories: firstly, 

terms, related to petroleum engineering; secondly, to general scientific research: 

(7) annealing, hydrolyzed, nanoparticle, polyacrylamides, triethanolamine, 

fluorescence, imbibitions, naphthenic, radiofrequency, viscoelastic, fracability, 

metaheuristic, orthosilicate, rheological, volumetric, geochemical, phosphonate, 

spectrophotometry, wettability. 

(8) accumulations, characterization, connectionist, evaluation, inhibition, 

recognition, application, contribution, experimental, methodology, redevelopment, 

breakthrough, decomposition, fundamentals, optimization, revitalizing, character-

istics, determination, heterogeneity, parametric, stimulation. 

In addition, JPSE’s titles were characterized by compound modifiers, consisting 

of 2-3 words, joined with a hyphen, which were counted as one word: 

(9) petro-physical, fracture-to-fracture, pseudo-three-dimensional, alkaline-

based, oil-base-mud-filtrate, limited-entry, multi-cluster, highly-deviated, hexa-

triethanolamine, probe-type formation-tester, solvent-assisted, ammonium-

containing, nanoparticle-surfactant-polymerover 

c. Word classes. Preliminary analysis showed that words in the article titles 

could be divided into the following classes: nouns, adjectives, gerunds, infinitives, 

verbs (V-s), numbers, abbreviations, and function words (FW) as a collective sub-

group, which included articles, pronouns, prepositions, and conjunctions. The total 

number of words per 100 titles varied from 1300 (PED) to 1647 (MPG) (Tb. 4).  
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According to the gained results, nouns were the most numerous word class, ex-

ceeding FW by 1.8, on average; more specifically, by 1.6 (PG), 1.8 (JPSE, JUOGR, 

PS), 1.9 (MPG), 2 (JPG, PED). Overall, there were 6—9 nouns per title, 7 nouns, on 

average. Adjectives were less abundant than FW — averagely, by 1.6. The variation 

fell within the range 1.4 (JPG) — 1.9 (MPG). As an average value, there were 3 ad-

jectives per title. Gerunds, present in 2—5% of titles, were more frequent than infini-

tives. Infinitives, numbers and verbs hardly exceeded 1% (Tb. 4). It should be men-

tioned here that the presence of verbs indicated titles in the form of complete ‘subject-

predicate’ sentences: 

(10) Unconventional oil and gas resource development – Let’s do it right 

(JUOGR) 

(11) Hybrid connectionist model determines CO2–oil swelling factor (PS) 

(12) Use of community mobile phone big location data to recognize unusual 

patterns close to a pipeline which may indicate unauthorized activities and possi-

ble risk of damage (PS) 

Abbreviations were observed in all journals (titles), comprising 1—2% of the to-

tal quantity of words. They included cardinal directions: NW, SW, NE, SE; and tech-

nical terms, e.g. NMR — nuclear magnetic resonance, SVM — support vector ma-

chine, EOR — enhanced oil recovery, BHP — bottom hole pressure, THAI — toe-to-

heel air injection (a process for oil recovery and upgrading in situ in the reservoir), 

SAGD — steam assisted gravity drainage, Al2O3 — aluminium oxide, CO2 — carbon 

dioxide, VES — viscoelastic surfactants, TOC — total organic carbon, MinC(%)— 

mineral carbon content parameter, WAG — water-alternating-gas, Re‐Os — rheni-

um-osmium, PMDA — pyromellitic dianhydride, PAN — polyacrylonitrile, PVA — 

poly(vinyl alcohol), USY — ultrastable Y zeolite, DME — dimethyl ether, TBAF — 

tetra-n-butylammonium fluoride, NSO — nitrogen, sulfur and oxygen. 

(13) Simulation and analysis of wormhole propagation by VES acid in car-

bonate acidizing (JPSE) 

(14) Evaluation of the EOR potential of gas and water injection in shale oil 

reservoirs (JUOGR) 

(15) Fabrication of high-performance PVA/PAN composite pervaporation 

membranes crosslinked by PMDA for wastewater desalination (PS) 

d. Punctuation marks. Generally, 672 from 700, or 96%, article titles contained 

punctuation marks (Tb. 5). Some titles contained a few marks, e.g. a colon, two or 

three commas, and a dash. Others were free of punctuation marks at all: 

(16) THE LOWER CAMBRIAN NIUTITANG FORMATION AT YANGTIAO 

(GUIZHOU, SW CHINA): ORGANIC MATTER ENRICHMENT, SOURCE ROCK 

POTENTIAL, AND HYDROTHERMAL INFLUENCES (JPG) — 19 words: brack-

et, commas, colon. 

(17) Composition and distribution of NSO compounds in two different shales at 

the early maturity stage characterized by negative ion electrospray ionization coupled 

with Fourier transform ion cyclotron resonance mass spectrometry (PS) — 30 words: 

no punctuation marks. 

The most numerous marks were hyphen, present in 37% per 100 titles, on aver-

age; followed by comma (25%) and colon (23%). Other punctuation marks were by 
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far less abundant: 5% and lower (Tb. 5). The titles with multiple punctuation marks 

belonged to JPG (153), MPG (120) and PG (101) — those journals which contained 

most of geographical names (see below).  

Commas mainly served for delimiting geographical names; therefore the journals 

with the most numerous geographical places contained the highest number of com-

mas. Brackets and commas could be mutually replaceable for specifying geographical 

locations:   

(18) Application of charging effects in evaluating storage space of tight res-

ervoirs: A case study from Permian Lucaogou Formation in Jimusar sag, Junggar 

Basin, NW China (PED) 

(19) Integrated analysis of geoelectric and surface geochemical data for ex-

ploration of subsurface hydrocarbon accumulations (Carpathian Foredeep, SE 

Poland) (JPSE) 

Colons in article titles were used for the introduction of purposes of research and 

geographical or engineering objects. Key words after the colon were as follows: a 

case, case study, study, analysis, investigation, an example, overview, insights, impli-

cations, opportunities, possibilities, challenges, constraints, limitations, modelling, 

method, approach, perspective, potential, procedure, application, core-sampling, un-

derstanding, determination, corrections, prediction, characterization, significance, im-

pact, agenda, maps, workflow, problem formulation, evaluation, influence, oil accu-

mulation, geochemistry, geochronology, biodegradation, evolution, feedstock, 

development, verification, interpretation, factors, effects, processes, prospects, sys-

tems, a template, model, status, interplay.  

(20) Quantitative estimation of petroleum prospect outcome probabilities: an 

overview of procedures (MPG) 
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(21) Gas production from a cold, stratigraphically-bounded gas hydrate de-

posit at the Mount Elbert Gas Hydrate Stratigraphic Test Well, Alaska North 

Slope: Implications of uncertainties (MPG) 

(22) Examining fault architecture and strain distribution using geospatial and 

geomechanical modelling: An example from the Qaidam basin, NE Tibet (MPG) 

(23) Major factors affecting the closure of marine carbonate caprock and 

their quantitative evaluation: A case study of Ordovician rocks on the northern 

slope of the Tazhong uplift in the Tarim Basin, western China (MPG) 

Colons and dashes were sometimes interchangeable for determining types of re-

search in articles: 

(24) Synergistic effect of like and opposite charged nanoparticle and surfac-

tant on foam stability and mobility in the absence and presence of hydrocarbon: A 

comparative study (JPSE) 

(25) Reservoir prediction of deep-water turbidite sandstones with seismic 

lithofacies control — A case study in the C block of lower Congo basin (MPG) 

The presence of dots did not transform titles into complete subject-predicate sen-

tences: 

(26) Organic bases, carbon dioxide and naphthenic acids interactions. Effect 

on the stability of petroleum crude oil in water emulsions (JPSE) 

Slashes denoted alternative or correlated technical terms:   

(27) A radiofrequency/microwave heating method for thermal heavy oil re-

covery based on a novel tight-shell conceptual design (JPSE)  

Hyphens fulfilled the functions of joining related concepts (‘oil-gas’), compound 

modifiers (‘micro-nano’), or syntactic merge (‘above-source’). They sometimes 

showed a process of converting one substance into another (‘oil-to-gas’): 

(28) Oil-gas exploration potential for above-source plays in Nanpu sag 

(PED) 

(29) Potential application of functional micro-nano structures in petroleum 

(PED) 

(30) THE EFFECTS OF HIGH PRESSURE ON OIL-TO-GAS CRACKING 

DURING LABORATORY SIMULATION EXPERIMENTS (JPG) 

Inverted commas served for introducing phrases of neological character:  

(31) The “fracture-controlled reserves” based stimulation technology for un-

conventional oil and gas reservoirs (PED)  

(32) Estimated location of the seafloor sources of marine natural oil seeps 

from sea surface outbreaks: A new "source path procedure" applied to the north-

ern Gulf of Mexico (MPG) 

e. Questions. Among 700 titles, only eleven of them (2%) from PG, JPG and 

MPG had the syntactic form of a question: 

(33) Why are there no Messinian evaporites in the Black Sea? (PG) 

(34) ARE SHOAL RESERVOIRS DISCRETE BODIES? A COQUINA SHOAL 

OUTCROP ANALOGUE FROM THE MID TRIASSIC UPPER MUSCHELKALK, 

SW GERMANY (JPG) 

(35) Lateral transfer: a source of additional overpressure? (MPG) 
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f. Geographical names. The amount of lexical content, denoting geographical 

places, constituted about 30% of article titles, on average (Tb. 6). The longest average 

values were typical of JPG (39%), PED (37%) and MPG (33%). 

The maximum values varied in the range from 33% (JPSE) to 80% (PED); the 

minimum values – from 4% (PS) to 21% (JPSE): 

(36) Overpressure reservoirs of the Huangliu Formation of the Dongfang 

area, Yinggehai Basin, South China Sea (PED) – 80%, maximum 

(37) Study of the impacts of upstream natural gas market reform in China on 

infrastructure deployment and social welfare using an SVM-based rolling horizon 

stochastic game analysis (PS) — 4%, minimum 

There are petroleum reservoirs around the world, and there has been exponential 

growth in proved petroleum reserves over the last two decades, despite a prevailing 

opinion about near depletion of oil and gas deposits [11. Р. 267]. However, the re-

gional distribution of crude oil reserves is very uneven. About 62% of global reserves 

are in the Middle East, about 13% in North and South America, and about 10% in the 

Commonwealth of Independent States countries [12]. 

According to the obtained results, 327 from 700 titles, or 47%, contained geo-

graphical names (Tb. 7). The highest quantity of titles with geographical names be-

longed to JPG — 95%. Almost identical number 64% and 63% characterized two 

journals: MPG and PG, correspondently. The journal with the lowest quantity 7% oc-

curred to be JPSE [13].  

The overall data showed that the geographical places described in the samples of 

article titles embraced Asia, Europe, Middle East, Africa, North America, South 

America and Australia; in other words, almost all continents (Tb. 7). MPG and PG 

included article titles with the widest geographical scope (8 regions each). The fewest 

regions, only 2, were presented in PED.  

Relative data, given in square brackets, testify that JPG mainly included geo-

graphical places from Middle East (25%), Africa (19%) and Europe (34%). Article 

titles, containing those from China and Europe, were the most numerous in MPG. 

Reservoirs from Africa (22%) and Europe (27%) made up the largest part of titles in 

PG. PED and PS’s titles were mostly characterized by Chinese reserves — 98% and 

67%, respectively. JOUGR contained 57% of American basins, and JPSE — Ameri-

can (29%) and Chinese (29%), equally. 



Филясова Ю.А. Вестник РУДН. Серия: Теория языка. Семиотика. Семантика. 2020. Т. 11. № 1. С. 120—134 

130 ФУНКЦИОНАЛЬНАЯ ГРАММАТИКА И СЕМАНТИКА 

The aggregate quantity of mentioned geographical names in titles largely reflects 

the amounts of petroleum, depicted in Fig. 1 [14]: China, 235; North America, 100; 

Europe, 97; Asia, 83; Africa, 70; Middle East, 38; Australia, 31; Nordic Region, 23; 

South America, 17; and the UK, 10. 
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To summarize, research article titles on petroleum science were characterized by 

15 words (107 characters) per title, on average; though actual numbers varied within a 

wide range: 3—34 words per title. Certain journals had consistently shorter titles 

(PED 94 char., JPSE 101 char., and JUOGR 102 char., on average). Words were av-

eragely 7 characters long (JPSE — 8 char.), since they included complex technical 

terms and compound hyphened modifiers. 

The article titles were characterized by the prevalent number of nouns. They 

constituted half of all other word classes, thus preserving the nominative nature of ti-

tles. Full subject-predicate sentences were exceptionally rare, not exceeding 2%; and 

most of them were interrogative. Function words were half as many as nouns. Adjec-

tives were 3 times less numerous than nouns, on average. The gerund as a non-finite 

form of the verb was a more frequently occurring word class (2—5%) than the infini-

tive. Adverbs, verbs, infinitives, abbreviations, and numbers did not exceed 1% per 

100 titles. Abbreviations included cardinal directions and technical terms.  

Punctuation marks were present in 96% of the titles, in general. Some of them 

were functionally interchangeable. Hyphens, commas and colons were the most 

common. Brackets and dashes were equally rare. Slashes, inverted commas, dots, 

pluses, per cent, and semicolons hardly ever occurred. 

Geographical names were present in almost half of the analyzed article titles. 

They often consisted of three parts: 1) the names of reservoirs, basins, formations;  

2) regions, areas, territories of petroleum occurrence; and 3) countries. The length of 

geographical names was 30% on average, varying between 4% and 80%. Three jour-

nals had above-average values of geographical names’ length: JPG (39%), PED 

(37%) and MPG (33%). 

The titles from three journals embraced wider geographical coverage: JPG 95%, 

MPG 64%, and PG 63%. Titles from JPSE, on the contrary, contained the lowest 

number of geographical names, only 7%. Chinese geographical places were prevalent 

in article titles from two journals: PED, and PS. 

Generally, the quantity of article titles, containing geographical places, corre-

sponded to the amounts of petroleum reserves in those areas. The higher the resource 

potential, the more article titles were devoted to those petroleum reservoirs. 

Considering all the above mentioned, research article titles on petroleum science 

were characterized by significant average length, explained by the presence of a sub-

stantial quantity of explicit geographical names which implied extensive use of nouns 

and punctuation marks for specifying locations of reservoirs. In addition, multisyllabic 

technical terms, denoting chemical substances, physical phenomena, industry-related 

equipment and processes, also contributed to extended length of article titles and the 

average length of the constituent words. It can be assumed that long article titles on pe-

troleum science result from specifying certain technical and geological parameters. 
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