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One of the most broadly investigated topics in the conceptual metaphor literature is the importance of spatial
construals for thinking and talking about time. We address the relationship between conceptual metaphor
theory (CMT) and conceptual integration theory (CIT) by exploring how people understand timelines — both
as graphical objects, in discourse about timelines taken from newspapers and the web, and in poetic examples.
The inferential structure of the timeline is well captured by the conceptual metaphors TIME IS SPACE and
EVENTS ARE OBJECTS. Instantiated graphically, the timeline serves as a material anchor for a conceptual
integration network representing partial cognitive models of time, lines, objects, and a hybrid model known as
a ‘blend’. Understood in respect to this network, the analogue properties of the line give it novel
computational properties facilitating inferences about the events that the timeline represents. The history of
the modern timeline suggests that it reflects a distributed cognitive process, involving multiple individuals over
a large span of time and illustrating the importance of cultural evolution in the development of conceptual
integration networks. Analysis of both poetry and everyday discourse about timelines suggests that
conventional mapping schemas are best viewed not as determining the interpretation of timelines but as
providing soft constraints that help guide interpretation. Future metaphor research will best proceed via a
merger of techniques from CMT and CIT, characterizing metaphor as involving complex networks of
mappings that can be updated flexibly as a function of context and goals.
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1. INTRODUCTION

The publication oMetaphors We Live Bgnarked a revolution in semantics and, more gelyetial the
understanding of the relationship between langaagkthought in cognitive science. In this classicky
Lakoff and Johnson (1980) urge readers to throvitwfchains of formalism and rationalism and emdbrac

a new, experientialist approach to meaning. Accwgrdio conceptual metaphor theory (CMT),
metaphorical language reflects metaphorical mapiog correspondences, between conceptual domains
(Lakoff & Johnson 1999). Metaphor is thus definedhbas a linguistic phenomenon in which vocabulary
is shared among domains and as a conceptual onkigh different conceptual domains are linked by
metaphorical mappings, based either on correspaedein people’s experiences (Grady 1997) or
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analogical correspondences between domains (Lake®f3). Language is not an isolated symbolic
system, independent of other cognitive processathaR language is an overt manifestation of thadru
conceptual system, and metaphorical language, iticpiar, offers a window into the human mind
(Lakoff & Johnson 1980).

Lakoff and Johnson’s pioneering work marked the $ cognitive semantics. Other researchers
began to approach language as a cognitive phenomand meaning as involving the activation of
concepts (see e.g. Talmy 2000). Fauconnier (19¢diea that language serves as a prompt for spetakers
construct a mental representation of utterance imgam mental spaces. On Fauconnier's model, aahent
space contains a partial representation of theentrscenario that includes one or metementsto
represent discourse entities dmaimesto represent the relationships between them. e3ppartition the
information evoked by a sentence into a seriesrmple cognitive models. Mappings between spaces
capture the relationships between elements and ¢banterparts in other spaces. In this way, cempl
scenarios can be represented by positing a nunilneertal spaces and the connections between them.

Among other accomplishments, Fauconnier’s (199971 ®nodel synthesized the insights underlying
frame semantics (Fillmore 1982) and CMT, applyihgn to a broad range of topics including indirect
reference and referential opacity. Referential phegna accounted for by cross-domain mappings in
CMT can be similarly accounted for by cross-spa@pmpngs in mental space theory: e.g., in CMT
‘winning an argument’ is understood via cross-damaappings between argument and war; in mental
space theory, ‘winning an argument’ prompts théetier to construct a mental space with a partial
cognitive model of an argument and another witkaidigd cognitive model of war, and create crosszepa
mappings between them.

However, the notion of mapping is a more generdionoin mental space theory than in CMT.
Mappings in mental space theory can be motivatednbyy different factors, including analogy and
identity through time — indeed, any understandificaaconnection between two apparently different
entities. For example, ‘lron Man wants to try dtmeg’ is understood as concerning the career gofls
Robert Downey, Jr., by virtue of a mapping betweae space with a cognitive model of actor Robert
Downey, Jr., and another with a cognitive modeth&f movielron Man Mental space theory suggests
that the widespread, culturally and linguisticalytrenched, cross-domain mappings described byfl.ako
and his colleagues (e.g. Lakoff & Turner 1990) rfestia more general ability to establish mappings
between structures in mental spaces.

Similarly, conceptual integration theory (CIT: Fanaier 1997, Turner 1996, Fauconnier & Turner
2002) — the most recent version of mental spaceryhe takes Lakoff and Johnson’s (1980) insight
regarding the cognitive import of mappings and edteit to a vast array of cognitive phenomena.
Conceptual integration is a basic, higher-orderagmn for combining information, said to be invetlzin

metaphor and many other products of human cognifooh as metonymy, categorization, analogy, and
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counterfactual reasoning. Fundamental aspectsoir€lude (1) the idea that conceptualization inesl
networks of mental spaces with mappings betweem tffgauconnier 1997), (2) an important role for
simulation (Coulson 2001), (3) the constructionhgbrid cognitive models via selective projection of
structure from multiple input spaces (FauconnierT&ner 1998), and (4) the generation of novel
emergent structures (Turner 1996).

CIT is motivated in part by discoveries in cogratiscience regarding the plasticity of conceptual
structure. Whereas, in the 1980s, cognitive psyuisis understood concepts as relatively static
knowledge structures, the same researchers have tomview concepts as temporary structures in
working memory (Barsalou 1993). Derived from matabe constructs in long-term memory, concepts —
mental representations used in categorization aadoning tasks — are not identical to the mordestab
long-term structures. CIT combines a view of coteegs inherently dynamic and situated in particular
contexts with a key finding in mental space themgearch regarding the ubiquity of mappings and
people’s ability to exploit contextually motivatedappings. In sum, CIT attempts to characterize
regularities in the way concepts change in virtli¢heir combination with other, contextually releva
concepts (Fauconnier & Turner 2002).

In this paper, we address the relationship betv@im and CIT by exploring how people understand
timelines. A cognitive artifact anchoring spatiattaphors for construing time, the timeline senesma
excellent vehicle for pointing out similarities adiferences between CMT and CIT. With respect to
differences, Section Two highlights CIT's emphasis the importance of dynamic mappings and
emergent structure. In Section Three, we analystatl statements about timelines to underscore the
flexible, context-sensitive way speakers recruihcaptual structure to serve their rhetorical gohis.
Section Four, we turn to what many consider to pardéicular forte of CIT: namely, its ability to @munt
for novel metaphorical understandings. Analysia ééw lines of Paz's poeMas all4 del amoreveals a
deeply creative construal of time with a non-triviannection to the more pedestrian innovationhef t
timeline. Finally, in Section Five we discuss tktationship between CMT and CIT, revisiting Grady,
Oakley, and Coulson’s (1999) treatment of it.

2. TIMELINES

A timeline is an information visualization tool faommunicating a sequence of related events. Verbal
descriptions of events are arranged chronologicalilyplayed on a line oriented either horizontally
vertically. Timelines are frequently used by higtos to depict important events in a given perind hy
biographers to denote important events in thehigory of their subject. Figure One representgpical
timeline, both in form and content. It depicts Eighteenth Century, the beginning of each decadénge

as a temporal landmark. Important events in Benjdfnanklin's life are described in words and aneldor

to a locus on the timeline indicating the date hicW they occurred.
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Events in the Life of Benjamin Franklin
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France
Apprentices at Printing _ Declaration of
- Shop Independence

Figure 1: Timeline of Franklin’s life, downloaded from www.vertex42.com/ExcelArticles/create-a-timeline.htm: an
article by Jon Wittwer on how to use the software package Excel to create a timeline.

As a spatial depiction of time, the timeline comfigrnicely to inferences predicted by CMT. It supgpor
two key components of thBME IS SPACEmetaphor originally described in (Lakoff & Johnst®B80): the
tenet thatPROXIMITY IN TIME IS PROXIMITY IN SPACE supported by linguistic data such as (1), and the
tenet thafEMPORAL DURATION IS SPATIAL EXTENTsupported by examples such as (2) and (3). Morgove
the arrangement of events as objects along thditienean be seen as an instantiation ofBMENTS ARE

OBJECTSmapping of the event structure metaphor (Lakof3)9

(1) Those two events happened velnsetogether in time.
(2) The war lasted a velgngtime.
(3) The life of a butterfly is incrediblghort

CIT is required to explain the compositionTa¥iE IS SPACEANdEVENTS ARE OBJECTYLakoff & Johnson
1999) in one’s understanding of timelines. Table ©utlines the recruitment of conceptual strucfrom

multiple domains; mappings are indicated by thegusrence on a common row in the table.

Time Linear Extent Objects Ben Franklin's Life  Tilme Blend

Year Line Segment Year/Line Segments
Temporal Spatial Ordering Left-to-Right
Succession Ordering

Date Tick Mark Salient Event Tick Mark/Event

Table 1: Mappings in the ‘timeline’ blend. Each column represents a mental space. Entries in the table are either
elements or relations. Entries that occur on the same row are mapped to one another.
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The resultant blended object has an inferentiaktire well described by the above metaphors: teahpo
duration is expressed via spatial extent; tempdisgdarity of events is expressed via the spatiakiprity
of two tick marks on the line; temporal success$soconveyed via spatial ordering. That said, megsif

the timeline exist that cannot easily be explaibgthese binary mappings alone.

2.1 Emergent structure

One major difference between CMT and CIT is the Wé highlights the emergent structure that arises
in many metaphorical construals (Coulson 1996, 26@liconnier & Turner 1994, 1998, 2002). In CMT,
metaphor involves a set of correspondences betwaseects of relevant source- and target-domain
concepts; novel metaphorical construals of thestadlgmain originate in the projection of inferenfresn

the source domain (Lakoff 1993). In CIT, metaphorolves the integration of structure from multiple
inputs, including extant construals of the targemdin. The complexity of integration varies frone th
relatively straightforward case eingle scopaetworks, which involve the projection of inferescfrom

the source input as in CMT, tiouble scop@aetworks, which involve the projection of inferesdrom the
blended space (Fauconnier & Turner 2002). Becawosild-scope networks involve a blended space
incorporating relational structure from at leasbtimputs, they afford construals that differ botbnf
those available in the source domain and from éxtanstruals of the target domain: that is, they
represent emergent structure. Accordingly, theltimaehas properties distinct from those of the éigm
models in each of its input spaces.

The timeline in Figure One derives some structtmefthe ‘linear extent’ input: the constituent line
segments; and some from the Ben Franklin’s Lifaiinfhe events referred to in the labels). It diss
properties that derive from its communicative fimretits use as a learning or organizational tantj its
elaboration via a set of criteria: i.e., the sétecof the depicted events as the most relevariholigh it
instantiates the mappings inherent in the TIME IBAGE metaphor, the timeline is an integrated
construct whose computational affordances diffemfthose available in the input domains. Studyimng t
timeline in Figure One might enhance one’s memontlie sequence of salient events in Franklins lif
or allow one more easily to recognize Franklin’sstnproductive periods, via the density of points.
Researchers in the field of information visualiaatirecommend using timelines, because their visual
properties facilitate inferences about temporahé&ve such as temporal and causal contingencyt-atba
either difficult or impossible to make using di#ext representational formats (Phetral 2005).

CIT also provides a useful description of timelirsess examples ofompressionsFauconnier and
Turner (2000, 2002) define compressions as casegich elements from different input spaces in an
integration network are mapped to one or more ehtsni@ the blended space. Whereas the elements in
the inputs relate viinter-spacerelations, those in the blended space relatentia-spacerelations. In

Figure One, each event on the timeline — being ,bityimg a kite in a thunderstorm, publishifpor
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Richard’s Almanac— can be conceptualized in its own mental spacemptession affords the
conceptualization of all these events within a lengental space as tick marks co-existing on the
timeline. Whereas the input events relate to orsthem via the inter-space relation of temporal drag

the tick marks relate via the intra-space relatibapatial succession.

The compression in Figure One results in emergeattare that proves to be quite useful. In the
separate spaces for each event in Franklin's difents have different durations and can be coreider
separately: moving to London or serving an appecestiip take longer than being born or dying even
though, in the timeline construal, they do not:sallient events are identical objects represeniddtie
same tick mark. So the numerous works, deliberationeetings, etc., eventually culminating in the
Declaration of Independence are compressed inteweaet-object on the timeline. Extended events such
as the apprenticeship, shorter events such as itheekperiment, and instantaneous events such as
Franklin's appointment as postmaster are all inetlés analogous elements belonging to a single
category in which only saliency matters; differengeduration and complexity are left unrepresented

Research in CIT has shown that compressions rezhrmeptual complexity, facilitate inference, and
afford novel affective reactions (Coulson & Pas@@06). CIT goes on to describe regularities ingras
of compression, such as compression from disanalogshange, from analogy to identity, and from
identity to uniqueness (Fauconnier & Turner 200%)eed, much of the timeline’'s emergent structase,
well as its novel computational properties, resfiltsn the compression of temporal relationships to

spatial ones, together with the congregation, éntblended space, of structures from multiple irgpatces.

2.2 Timelines as material anchors and cultural artifacts

The timelinequa visual object is also an excellent example afaterial anchor Hutchins (2005) details
the way many blends involve an input space consttby a material object: often a cultural artifde
refers to such input spaces as material anchora @eeue of people waiting for theater tickets ban
construed as a blend between two inputs: the phlysanfiguration of people in the line — the matkri
anchor — and a trajector moving through spaceparticular direction. Integration of these in thertded
space yields the emergent property of the quewm asdered sequence of people moving in a particula
direction: from the ‘back’ of the line to the ‘frbnThe perceptually salient material anchor pregd
stability to the blend and reduces individual ctigeiload (Hutchins 2005).

The culturally sanctioned understanding of a quesee.g. determining the order in which
participants will be able to purchase theater tickelies on this blend. The blend itself is pogsiiecause
of the cultural practice of queuing; perhaps thénmaay the concept is learned is via participaifiothat
practice. The importance of cultural factors sushnaaterial artefacts and cultural practices is goma
theme in CIT; it helps explain how incredibly complintegration networks can be used by individual

members of a culture despite their limited attamloand working-memory resources (Fauconnier &
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Turner 2002). Indeed, metaphorical construalsroéthave been shown to involve a series of sucaessiv
integrations, often involving the automating of exareative blends (Fauconnier & Turner 2008).

Metaphorical language implying a linear conceptiétime is common to many times and cultures.
Nevertheless, the timeline in its modern form se¢ondate from just a few centuries ago. Grafton and
Rosenberg (2010) provide a thorough history of tmmeeline, with abundant illustrations of its
instantiations as well as the numerous, less felisi attempts that preceded it. They describe g, lon
arduous process by which historians repeatedlgt tdecreate a way to represent temporal eventalysu
Intermediate steps in this process included chomichl tables, human and animal bodies as
representations of time periods (e.g., the PerSmpire could be the lung because, under Dariuss Jew
could ‘breathe’ freely), and geographical mapsimktinstead of space. Finally, in the second hiathe
Eighteenth Century, Joseph Priestly proposed thdenmoversion of the timeline, integrating spatiadl a
temporal relations. The timeline grew rapidly inpptarity: its use was widespread within a few desad
People were surprised by its simplicity and wondevly it had not been thought of before.

Many cultural constructs like the timeline look @lws in retrospect, masking the way useful
integrations often go unnoticed even by highly liigent and innovative individuals. In discussing a
closely related blend — the number line — NUfezZ09Q0notes that human beings had sophisticated
knowledge of mathematics for thousands of year®rbeinventing the number line in Seventeenth
Century Europe. Archeological records suggestttimBabylonians had advanced knowledge of number
bases, fractions.Moreover, Babylonian clay tabbetstain diagrams used to help estimate square roots
(Fowler & Robson 1998), suggesting that the Baligllam were aware of potential mappings between
numbers and spatial forms, but no number line. légmusly, awareness of the potential mapping
between spatial forms and time did not lead tartegrated concept of the timeline.

The emergence of useful cognitive artifacts suchthastimeline is a gradual process involving
multiple individuals and iterations (Hutchins 1995Jhe entrenchment of an innovative blend through
cultural evolution has been described in detail $och cases as complex and imaginary numbers
(Fauconnier & Turner 2002, Fauconnier 2005). Iraégn networks become widely shared in a culture
because they can be used to construct relevantimgsaat comparatively low cognitive cost. On most
occasions, this success comes only after manydfaildess felicitous integrations. Although thedlme
appears to the modern observer as a ‘naturalightfarward way of representing temporal continuatyd
relatedness, its invention is fairly recent andreepnts a remarkable conceptual achievement. Asein
case of complex numbers, the timeline is an exteksample of the diachronic aspect of blending; it
illustrates the extent to which conceptual intdgrats a distributed cognitive process involvingltiple
individuals over a large span of time.
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2.3 Varieties and uses of timelines

The timeline, with its emergent properties, resfiten compressing spatial and temporal relations in
one-dimensional space. The compression procedurgecauit any appropriate object to instantiate the
linear schema. The object — with relevant lengtth iarelevant width — becomes a material anchottter
timeline blend whose affordances can be opporteailt exploited.

In a timeline outlining Lego’s corporate history s fiftieth anniversary, pictures of popular Lego
toys were placed on the timeline at the date of tledease. The significance of the pictures idilga
understood via contextually motivated metonymic pogssion: the toy stands for its release and, hence
all its counterparts. A conventional TOKEN FOR TYRt&apping helps motivate the MANY-TO-ONE
compression. At the same time, it is not at allvemrional for a picture of a toy to represent tbhgg
release. That mapping is motivated by its relevdocehe timeline.

Conventional mapping schemas are best viewed nd¢tasmining the interpretation of timelines but
as providing constraints that guide interpretatiarthe Lego example, the timeline was itself coucted
from a series of Lego blocks laid end to end. Intst to the picture of the original Lego blocksnf
1958, the viewer understands that the linear aenauegt of blocks doe®ot correspond to the invention of
those blocks but to time itself. This suggests that TOKEN FOR TYPE mapping is not just applied
reflexively; its use is influenced by aspects @& ttontext, including the spatial configuration adtpres
on the page. Spatiality — in other contexts a ganfactor in interpretation of metonymies — assumes
special prominence in the context of timelines bseaof graphical conventions for their construction

CIT provides a framework that readily accommodatastextual variability in instantiating different
timelines. The same software used to create FiQume can be used to construct timelines for future
events: another common use of timelines. For exanyari Dector Wright posted a timeline of everts f

a wedding in a blog entry drttp:/loridector.corh intended to be included with wedding invitatiofibe

timeline depicts important events, such as ‘Guestsve at Resort’, ‘Oceanfront Ceremony begins’,
‘Drinks & Pupus by the Pool’, and ‘Dinner Buffethterestingly, all events are given the same amoftint
space on the timeline, even though they vary imtitom from thirty minutes to five hours. In Figubme,
space relates iconically to temporal duration withpect to both ordering and spatial extent. Bytrast

the space-to-time mapping in the timeline of events wedding preserves the topological correspmele
but not the metric: that is, left-to-right ordering§ events maps faithfully onto the temporal ordgrof
wedding events; however, the mapping between $patiant and temporal duration is absent: the same
spacing separates each event. This is often tleeioasmelines for future events, where the seqaesfc
events is often what matters.

! Note that, as of 9 October 2013, the website is offline.
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Of course, CMT advocates will be quick to point that mappings are highly selective and need not
include all aspects of the source domain. That, shedappeal of CMT is its putative generality, dne
way the same mappings — e.g., between lovers awelérs — underlie numerous expressions classed
under a single metaphor: LOVE IS A JOURNEY. In ttese of timelines, Figure One suggests an
entrenched mapping between spatial extent and texihgoration, while the wedding timeline suggests
that this mapping is not obligatory. As in the ca$ahe conventional metonymy discussed above, the
conceptual metaphor does not determine the tiniglinterpretation but rather serves as a soft caimf
subject to the user’'s goals. With timelines, thgeals usually privilege saliency and sequentideor
rather than duration. Whereas CMT suggests thaaphetical expressions and images, such as graphs,
are interpreted via a static set of mappings, Glfsshat their interpretation involves a more canrpl

network of mappings that can be updated flexiblg &snction of context and goals.

3. CUTTING, COMPRESSING, AND ACCELERATING TIMELINES

Emergent properties of the time-space blend affettonly the timeline as symbolic object, but atlse
way that spatial vocabulary is recruited to desciitb Below we discuss how attested statementstabou
timelines incorporate mappings between spatialné>aad time (Section 3.1) and between motion and
time (Section 3.2).

3.1 Spatial extent

Consider Example (4), from a news story about thential impact of software on drug desiddryg
Week2 April 2010, p. 3478: ‘Apriso joins Dassault Sysis Software partner communitygmphasis
added [http://www.apriso.com/company/news/press_relefdar 17 2010 _Dassault_Systemes.php]:

(4) This new combined solution addresses the e@hgdl of sharing information between design
and planning and production execution.... Designliiae can be&ompressedoroducts can

be accelerated and overall quality can be elevated.

In many ways, (4) exemplifies the sort of linguistiata that motivates CMT. It involves a mappiranfr

a concrete source to an abstract target: a vedridiesy physical transformation (‘compression’) Heesen
applied to the abstract domain of scheduling. iit lba seen as one instantiation of a more genett@rpa
of mappings between spatial and temporal relatipashnferences regarding physical compression find
analogues in the temporal domain. The result ofsjglay compression is a smaller object with greater
density. Analogously, events on the new timelineuoén more rapid succession: their duration isioed

relative to the old timeline.
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CIT suggests that this analogy is mediated by axddé model with links both to physical
compression and the scheduled events. The timslgpeitiality affords its construal as something ¢aa
be physically transformed. Entrenched mapping selseran then be used to interpret the implicatidns o
the timeline’s physical transformations for the tedot domain of scheduling. Compression makes the
timeline shorter, mapping onto the reduced duratibevents. At the same time, compression results i
greater density of points on the timeline, mappimgo the more rapid succession of events. Notice,
however, that the scheduled events in (4) are eistcued via a general notion of compression tthera
a specific sort of compression applied to timelirnHss is why the compressed timeline is not berit b
retains its original shape. The blending in (4hfooms to a regularity pointed out by Fauconnied an
Turner (2002): thelisanalogybetween the length of the two timelines — befare after adoption of the
software — maps onto change in the blended spaehiah one talks about compressed timelines.

Disanalogy likewise maps onto change when peojieataoutcutting timelines — as in (5), from an
article about zoning-law changes for high-densityiding projects such as large apartment buildings
proposed for urban areas well supported by puldicsportation The Courier Maij Brisbane, Australia;
Thursday, 18 March 2010 p. 10: ‘Fast-track platgim zones™;emphasis addéd

(5) AREAS close to public transport corridors viitcome ‘go zones’, effectively allowing state
and local governments to fast-track approval ohkidgnsity developments.... The planning

timeline would becut from years to months ‘go zones'.

Consistent with the mapping between spatial exdadttemporal duration identified by CMT researchers
the reduced length of the ‘cut’ timeline entails@responding reduction in the duration of the piag
process discussed in (5). Interestingly, where#tinguthe latter half of a 80measuring tape leaves one
with a scale of 0-3Q cutting the timeline need not imply omission nf@&vents it depicts. Rather, cutting
the timeline ‘from years to months’ implies revigithe mapping between tick marks on the timeling an
temporal units in the time space. In the blenditieg’ the years means transforming them into menés
manifest in the writer's use of the constructiororh... to’ with the verbto cut Event objects spaced
years apart on the former timeline are now spacautims apart.

Similarly, (6) illustrates a change to a timelihattmaps onto a reduced period for drug development
process Drug Week2 April 2010, p. 3632: ‘Global alliance for TB drulevelopment: Global partners
join forces to speed development of new TB drug Moations’; emphasis addegd
[http://mww.highbeam.com/doc/1G1-222084889.html]:

(6) ‘By working together, CPTR partners dake years ofthe drug development timeline for
safer new TB drug regimens’, said Dr. Raymond WegdPresident and CEO of the Critical
Path Institute.
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In (6) a temporal unit — years — occurs in thedkbnslot of a construction often used to descriémmoval
from a container or surface: e.g., cutting hairina'sake a couple of inches off the back’. Hers,im (5),
eliminating years from the timeline does not meanitting any events planned for those years, binerat
preserving their relative positions in a new, shotimeline. As in both (4) and (5), the grammadkca
cued change construal (‘take years off’) maps entiisanalogy between the duration, in the inputapa
of the original and new timelines.

In other cases, cutting a timelideesimply the omission of planned activities. Consi@&y, from a
news article about the UK’'s Royal Air Force (RABefospace Daily & Defense Repdrhursday, 1
April 2010 [234 (1)], p. 3: Barrie, D., ‘More RAF C-130Js unliketiespite A400M delay'emphasis
added.

(7) The RAF already has been forced to reduceutiieipated service life of some of its C-130Js
by three years as a result of greater than antadpase. When first acquired, the aircraft
were expected to remain in service until 2030. H@wehigher operational utilization in
more demanding environments hag that timelineto an estimated out-of-service date of

2027.

In both (5) and (7), the disanalogy between thgimal and the revised timeline is compressed -h@n t
sense of (Fauconnier & Turner 2002) — to afford afsthe change predicate ‘cut’. Interpretation B, (
(6), and (7) depends on an entrenched mapping batamatial extent and temporal duration. Howewver, i
(7), changing the plane’s out-of-service date iepthe omission of three years’ worth of plannaght;
whereas (5) and (6) have no implication that cgttire timeline would result in omission of any plad
activities. The precise implications of cutting imné¢line thus seem to be a function of the discourse
context — e.g., the rapid development of a drugherearly retirement of a fighter jet — and nottloé
concrete meaning of ‘cut’. Focusing exclusivelytba mappings between e.g. spatial extent and tezhpor
duration common to all examples can lead one torgimportant differences that reveal a tremendous

degree of sensitivity to content, context, and gjoal

3.2 Accelerating timelines

Besides using the mapping between spatial extehtemporal duration, speakers frequently use motion
verbs to discuss timelines. Presumably, this refléice importance of the ‘time’ input to the tinmgli
blend, and that blend’'s connection to entrenchedtcoals of time involving motion. Consider (8)kea
from a newspaper article about the lobbying adtigiof Los Angeles mayor Antonio Villaraigosa (The
Christian Science Monitot1l March 2010Wood, D.B.: ‘Will Washington fund a Los Angeles sudy
expansion?’emphasis addgdhttp://www.csmonitor.com/USA/2010/0311/Will-Waskton-fund-a-Los-

Angeles-subway-expansion]. The article describ@9X0 trip Villaraigosa took to Washington, DC, to
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lobby the federal government for a change in thedifug schedule for a planned Los Angeles subway
expansion known as ‘Subway to the Sea’. The origifen projected construction to last thirty years;

Villaraigosa was arguing for a loan to support keraative, ten-year plan.

(8) Mayor Villaraigosa is now trying taccelerate the timelinfor such projects from 30 years to
10 by asking the federal government for a bridga lto get started. He's set to speak before a
Senate Environment and Public Works Committee hgaoh Thursday. Besides accelerating
the start and finish dates of several projects|dae would save millions and create between
150,000 to 200,000 jobs.

The example is understood so seamlessly, one aldms$s not notice the difference between the
timeline’s construal in (8) and that of the exarsptiiscussed in Section 3.1. First and foremost, the
timeline in (8) is not a static object by which sghextent has implications for temporal duratidine
article describes a proposed change in the duraifothe project from thirty years to tefMayor
Villaraigosa is now trying to accelerate the timelifor such projects from 30 years to 10...". Thange
in duration is not described in terms of the timels spatial extent; it is described as accelenatie., as
change in the timeline’s ‘rate’.

The use of motion language here can be underswatstantiating the conventional metapmone
IS A MOVING OBJECT, by which temporal events are construed as objeotsng relative to an egocentric
reference point (Boroditsky 2000, Moore 2006, Nu&e2weetser 2004). Future events are construed as
being in front of the reference point, past evergdbehind. The metaphor explains why statementstabo
temporal events routinely involve use of motionbge('Dad’s birthday is coming’), ‘rate’ adverbshé
deadline is rapidly approaching’), and spatial tiesc(‘May Day is almost here’). Table Two showsso

of the important mappings in this metaphor.

Time Space/Motion

Events Objects

Now Ego

Future Observer-relative
Front

Future Events Objects Moving

towards Observer

Immediacy Spatial Proximity

Table 2: Important mappings in the TIME IS MOTION metaphor.
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Using the framework of CIT, Fauconnier and Turr008) account for similar linguistic data, alongtwi
statements about the subjective experience of texg; ‘when you're young, the days fly by, but the
years drag on forever; when you're old, the daysydbut the years fly by’. They suggest that a full
account of the metaphomE IS SPACErequires successive integrations of at least theaimg inputs: (1)
events; (2) objective and subjective experienceofion through space; (3) a blend of the two, vaith
possible displacements compressed into the caseaeférsing a path; (4) the blended cyclic day,
compressing multiple days into a repeating day, (@ natural or technological mechanism that diden
with the cyclic day. The last provides yet anothggut: the socially constructed notion of time, wit
emergent universal events like seconds, minutesishe@tc. The result is a dual network dependent on
viewpoint: the experiencer can move through timeioe versait is also possible to view time motion as
a detached observer. If the topology of the contli‘time’ notion is privileged, one has ‘obje@itime
experience running at normal speed: e.g., ‘an haust pass before we may leave'. If the experierice o
events provides the framing, one has ‘subjectiimetexperience running at variable speed: e.gis ‘th
hour is passing very slowly’.

Such an elaborate system of integration networkews for numerous emergent meanings that
cannot be explained as the result of direct prigestfrom space to time: e.g., time units have the
properties of space measures but are also movijegtsb(*hours go by’). In the time-space blend, all
observers are in the same location; they look énstime direction and see the same objects: natimedy,
units. Far from encompassing the whole domain afcep this looks like a very particular spatial
experience designed to match temporal relationghofigh all objects move along the same path,
observers can perceive different speeds — e.@, cthss went by fast for me and slowly for her —
depending on their attitudes. Distant objects caupdrceived as close at hand or even more digant:
‘yes, you are only fifty but retirement is just arm the corner’, ‘tomorrow seems light years away'.

The meaning of (8) follows neither from the standarappings in CMT (see e.g. Lakoff 1993), nor
from the account outlined in (Fauconnier & Turn@08). Accelerating the timeline does not imply that
the passage of time changes in any way — eithexctbgly or subjectively. Even in subjective-time
expressions in which time is experienced as acelérso that thirty years can go by in an inststiit,
thirty years cannot become ten. The discrepanayives the mapping between rate in the space/motion
domain and its counterpart in the time domain. &lifh object motion in (8) does indeed map onto
passage of time, the rate of object motion mapth@ebnto objective rate of time, as implied by Kbt
& Johnson 1980); nor onto perceived rate of tineeinamany of the examples in (Fauconnier & Turner
2008). Rather,accelerationimplies that the project’s duration will changehid inference differs
substantively from the inferences available in gbarce input of motion through space. Whereas peopl
talk of a car accelerating from zero to sixty mifgs hour, (8) describes a different sort of agegien:

the acceleration of the timeline from thirty yetwden. The use aicceleratehere involves an entrenched
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conventional metaphor in a way that omits the stathdhapping between rate of motion and rate of.time
Instead, it employs a mapping between the ratdjgfod motion and the project’s duration. Moreovbke
mapping in (8) is contrary to the conventional maggbetween spatial extent and temporal duration so
important to the interpretation of (4)-(7), in whia longer distance corresponds to a greater anufunt
time. In (8),increasingthe rate of travel impliedecreasinghe project’s duration. In the source domain of
motion through space, increasing the rate of traleduld either increase the distance covered —
corresponding to a longer line, implying increasiedation — or have no impact. Thus, one seestligat
inferences evoked in (8) by the concept of acctteracannot be generated using a straightforward
correspondence between spatial extebject movement, and temporal duration.

Of course, the invited inference in (8) is thatederation will increase the rate at which futurerms
travel, allowing them to arrive sooner than theyuldootherwise. Though slightly different from the
mappings outlined in (Fauconnier & Turner 2008¢ tonstrual in (8) is better captured by the flexib
integration processes of CIT than by the CMT actanwolving retrieval of fixed mappings. This is
because aspects of thelE IS A MOVING OBJECTconstrual are relevant for some metaphorical esfoas
about time, but not for the invited inference in. (& (8), the critical mappings are not from the
space/motion to the temporal domain, but rathemfrime in one imaginary hybrid space/motion
construct — a blend in which dates serve as lankhoar a timeline moving towards the observer — to time
in another: a cognitive model of future events @slAngeles.

The example in (8) can be described in CIT as wikgltwo blended input spaces, each connected to
other spaces in the timeline network. In ghresent timeline inputevents — i.e., start and finish date —
move towards the observer at a fixed pace convéyethe line. In thedesired timeline input event
objects — start and finish date again — move tosvéind observer at a faster pace than at preseamt&yv
related by analogy in the inputs, map onto a sirglent object in the blend via analogy-identity
compression. The disanalogy between rate of mati@ach input space is compressed to rate change in
the blend, affording the construal of the timelasaccelerating The metaphorical use of acceleration is
motivated not by straightforward analogy with thendain of motion but by the way it highlights
differences between the present and desired tiewliklore generally, (8) demonstrates how cognitive
models of hypothetical possibilities figure promitlg in the semantics of utterances about timelimes

how CIT may be used for describing the way thessdct with metaphorical construals of the target.

4. POETIC USES OF THE TIMELINE BLEND

Fauconnier and Turner (2008) show how novel metapphceserve the complex space-time network by
examining a literary example (McDonald 1991: 82:83)
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(9) Perhaps time is flowing faster up there indktec. Perhaps the accumulated mass of the past
gathered there is pulling time out of the futurstéa, like a weight on a line. Or perhaps,
more mundanely, it is only that | am getting olésery year and that it is the accumulated
weight of time behind me that is unreeling the geaith ever-increasing speed. What a
horrible thing it must be to grow older and findathever-decreasing number of years

hurrying you faster, faster toward your grave faisrie were impatient to be rid of you.

Here one finds a derivative of the standard timmeemetwork: ‘time has a variable speed and noewa n
blend is constructed according to which that mot®imduced by standard physics. Weight is pultimg
timeline along’ (Fauconnier & Turner 2008). Folloi our analysis, one could say that this is another
case of an accelerated timeline. However, thereftardamental differences. In (9), subjective tirse i
accelerated: the number of years (to live) rem#iessame, but they pass faster. In (8) — as welnete
time is not accelerated in any way, but the duratibthe LA subway project is shortened. In (9) does
not have the additional inputs of a present anésireld timeline but instead, as Fauconnier and éfurn
describe, a subjective time-space blend that hapfmenecruit the image-schematic structure of a #n
and that is how ‘standard physics’ opportunisticafitrudes. This is exploited to serve the narrator
communicative goals, aimed at constructing affectimeaning related to aging and the sentimental
connotations of attics — which, in the blend, beedhe weight that unreels the timeline faster astef.

However, we wish to stress that the appearanckeofiiear schema in examples like this one is far
from either trivial or fanciful: representationsalfjective or subjective time do not need to ineladine.
The line is an added input to the network: one theipens to be an especially useful structure for
compression, at the same time matching beautifiniéy type of motion in the blend and the regular
continuity of time. The recruitment of the line@hema confirms the existence of a widely shayemkeric
integration network- as defined by Pagan Canovas (2011) — for thepession of time relations into
one-dimensional space, of which Priestley’s timeliis only one possible instantiation. In (9), the
unreeling of a pulley-like device provides quitdifierent context-driven anchor, under pressurdepict
speed and intentionality of time as a personifibdtract cause. These last aspects are normallyntabse
from chronological timelines; but nothing in thencept of time prevents the pulley from being useé a
timeline in e.g. a history museum as an interacixkgbit.

One does not always need to interact physicalli Wit material anchors of blends. If the material
structure is widely shared and simple to operases +many such structures are — they can be virtually
manipulated by imagining them, representing theemembering them, talking about them (Vygotsky
1978). One does not need to be shown a clock ttwldethe time — or even to make one understand

complex metaphorical examples such as (10) (Asé:2dv-xv; quoted in Rozin 2001):
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(10) In their anxiety to be scientific, studentgpsychology have often imitated the latest forrhs o
sciences with a long history, while ignoring thepst these sciences took when they were
young. They have, for example, striven to emuldite quantitative exactness of natural
sciences without asking whether their own subjeatten is always ripe for such treatment,

failing to realize that one does not advance timenbving the hands of the clock.

Representing a — sometimes peculiar — material anfdr the timeline blend is common to many
metaphorical expressions. Instantiations of thesliime can look quite strange indeed in poetic texts

poets introduce structures that nevertheless conmigh relevant knowledge and become effective
prompts for affective meaning. The first lines gb@m by the Mexican Noble Prize winner Octavio Paz

provide a spectacular example:

(11) Mas alla del amoy by Octavio Paz

Todo nos amenaza:

el tiempo, que en vivientes fragmentos divide
al que fui

del que seré,

como el machete a la culebra;

Everything threatens us:

time, which into living fragments divides
the one | was

from the one | will be,

like the machete the snake;

Time here is not a line but a personified agenhgl?) that separates one’s past from one’s futeife s
Time the Divider already a blend — maps onto a mental space ichvthe agent severs a living being
‘into living fragments’. However, none of the intajons we have just sketched justifies the chofdhe
shake. One can cut many plants and animals ‘imbedifragments’ with a machete. Why a snake? What
makes the snake so effective a choice?

Several cultural reasons may make the snake apgt®pitt has symbolic value for Paz and for
Mexico, although perhaps that value is not easggpiay here. As the poem unfolds, one sees thatsPaz
opposing an animalistic, sensual, ‘full’ life torswiousness: time experience, self awareness, dgagu
etc. As a wild animal, the snake can be linkedhiat fprimordial life represented, farther along fie t
poem, by the jungle and the ocean’s foam. The snakealso prompt for activation of a widely shared
cultural frame: Adam and Eve’s story in GenesiseSghand other associations can be both relevant and
productive; but they are not enough to justify theice of the snake among all the other possisliti

When one finishes reading the fifth line, how doeg see the snake? Is it rolled? Is it ‘snaking’?
How many times does the machete cut it, and inte fmany pieces? The text specifies no answer t@thes

guestions. However, most people will probably hawmgisioned the snake as a more-or-less straight lin
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cut in two. One is prompted to see two pieces ly'liing fragments’ into which the self is divided
the preceding lines: past and future. Why a stidigk? Live snakes are almost never found in sach
position. We suggest that the structure has beporied from another input: the timeline.

Mapping back to a timeline is an especially usegfdperty for this snake, driven by the context —
Time the Dividesevering the past from future self — and the ga#tetorical goal of suggesting that one’s
time awareness makes one suffer and die, thakitepts one from enjoying life fully. In the resndi
blend, the snake’s elongated shape is used opjsiitaily to activate the line in a context of eftion
on time: the snake becomes an imagined anchomtietiag the timeline. The snake-as-timeline maps
onto the divided self, which was not necessarilgdir in the first part of the simile but becomesnsthe
final blend. This is crucial for supporting the stmiction of affective meanings that one would wadily
not encounter in other timeline examples. Somdefmost significant mappings and emergent strusture
include:

(a) In contrast to one’s conventional understandingenfporal continuity, Paz’ timeline, instantiated
as a shake, can be broken into pieces that camnpubtogether again, leaving a gap between
them.

(b) ‘The one | wasand‘the one | will be’have no spatial definition beyond being livingginraents of
a previous whole. In Line 5, they map onto the flimear) sections of the snake’s body into
which the machete has cut the snake. Most readdirpnobably see the part of the snake
containing the head as analogous to the future thelfpart containing the ‘tail’ as analogous to
the past.

(c) The present self maps onto the bleeding wound,wtteresponds to the gap in the timeline. This
differs from standard construals of time, in whtble present is not a missing part but a moving
point in the timeline.

(d) The mappings betweativided self, severed snakadbroken’ timelinebring into question basic
aspects of the standard notion of tifridere, the present does not link the past and rduiti
separates them. One’s two selves can no longer theatvound is incurable.

(e) One’s ‘living fragments’ cannot last long: lifesbort and cruel.

(f) All this is extremely painful to the reader. Shaisictim, just like her analogue, the snake. This
challenges practically all the archetypical vievismakes as dangerous, powerful, repulsive, etc.
In this context, these archetypical features rentetemt: if one could only liberate oneself from
time awareness, one would become that kind of wreat

(g) One’s consciousness of time creates the linear aalf causes time to divide that self into

irretrievablyseparated selves. One’s awareness puts one imsitop of the snake falling under

? For poetic metaphors and questioning, see (Lakoff & Turner 1989: 67-72).
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the machete. It is one’s consciousness that caumes misery and, ultimately, destroys one’s true
identity and the life one could live.

There is nothing the reader can do. Like the snahke,is helpless as she receives the blow — from an
object (note that time is the machete, not the deiebf the machete) to which one cannot succegsfull
respond: time and consciousness are unavoidablemamdiless. Trying to appeadéme the Divider

would be like the snake negotiating with the maghet

5. LOOKING FORWARD: THE IMAGE-SCHEMATIC BASIS OF TIMELINE BLENDS,
AND CONSIDERATIONS FOR FUTURE RESEARCH

The selection of a linear structure to anchor tspace mappings is neither trivial nor whimsical, as
shown by both conventional and novel exampleshéninput of motion through space, an object caa tak
any trajectory. Faster objects surpass slower omes, several objects can reach a destination
simultaneously. In the time-space blend, by conttase units share the same (linear) trajectoome
from the same direction, cannot overtake one ano#imel cannot arrive at the same time. If one'd goa

to present Franklin’s life as a series of saliamngs in sequence, then these events cannot lveedllm
co-occur, and the length-duration relationship ningsthe only one that holds. The properties ofaigiit

line comply with these constraints and provide deqaiate topology for the blend, though they clagh w
many other aspects of one’s experience of travgaths.

As for integrating one-dimensional line with twavdinsional path, spatial cognition often makes the
image-schematic structure of the line a tool fonstoiing narrow shapes as one-dimensional objects,
discarding those properties that are irrelevanpfesentad hocpurposes. Indeed, people often integrate
paths, ropes, blades, and snakes with linear scheallawing them to build cognitive models with a
combination of properties from one- and two-dimenal objects: e.g., a path that allows only onedbj
to move along it at a time. These are not charatites of lines that are transferred onto time, tegds of
time conceptualization that make lines especighyrapriate for the mapping. Recruitment of the ke
input to the timeline integration network requirestant knowledge of time along with certain
representational goals. It is not that one undedstdime in terms of space. Rather, it would sdwanhthe
relevant spatial structure has been adjusted tonf@'s knowledge of sequences: that is, the spatial
topology has been modified to fit the temporal &ee. The most creative and complex examples ane ¢
find confirm this fine tuning of spatial to suitntgoral structure. In Paz’s poem (11), one seestkwat
machete-snake input has been adjusted to mattimisself counterpart: out of the infinite posdtisis
available to instantiate the scene that the pastribes, one imagines a straight snake cut intopieces.

Grady, Oakley, and Coulson (1999) argue that CMd @il are complementary: the former well
suited to identifying general cross-domain mappirthe latter to analyzing specific examples. The
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implication is that metaphor research should prddaeparallel tracks, with metaphor theorists fangs

on conventional language and blending theoristsreative examples. The intervening years have seen
increasing convergence of the two approaches, asphnar research in CIT draws increasingly on the
methods and findings of CMT (e.g., Oakley & Couls2B08) and cognitive linguistics in the CMT
tradition increasingly advocates the need for damltitl analytic tools. Lakoff and Johnson (1999pwll
that analysis of metaphor in everyday languageutatly requires the mechanisms of CIT for composing
two or more conceptual metaphors. Moore (2006) sstggthat the definition of conceptual metaphors as
cross-domain mappings is overly general, recommmgndhistead their characterization as mappings
between elements in simple frames, akin to thogestiucture mental spaces.

CIT research increasingly involves the identifioatiof generalizations (Fauconnier 2009, Pagan
Canovas 2011, Pagan Canovagress. The examples discussed in Section Three colkdgtisuggest
that blending disanalogous timelines into a sitigieeline, with emergent properties related to clearig
to construct a generic integration network. Fau@m{2009) defines generalized integration netwods
an abstract blending pattern underlying multiplaregles that can be applied to novel domains: the.,
‘Zoloft network’ is a blended space incorporatingampatible information from the actual circumstsc
in a situation (in which a teenager has murderexl drandparents) with structure from a salient
counterfactual space, so as to emphasize one asfp#eit situation. Fauconnier suggests that timeesa
pattern applies to the following excerpt from tten$rancisco Chronicle ‘Bar patrons fume over smgki
law: Drinks left inside as they puff away’, by Ml Taylor, San Francisco Chronicl¢01/02/98:
http://no-smoking.org/dec97/01-02-98-1.himl

(12) ‘No Smoking' signs were tacked up in bars aler California yesterday, and hard-core
smokers nursing a scotch or a beer were so angtyiftthey had been allowed to light up,
the smoke would have been coming out of their ears.

In (12), the relevant structure from the actuatwinstances is that the smoking ban made smokerg;ang
the salient counterfactual involves a cognitive siddcompatible with the structure in that spad¢e t
smokers are allowed to smoke. In the blend, thekemsouse their temporary release from the smoking
ban to express their anger over it by emitting serfoim their ears.

The Zoloft network gets its name from a court cesahich a teenager, who had recently begun
taking the medication Zoloft, murdered his grandpés. One of the arguments for the defense was that
were his grandparents alive, they would supporerieht sentence for their grandson. The actual
circumstances of their murder are blended withsdleent counterfactual in which they are still alito
underscore the accused person’s lack of culpab#itich cases suggest that intricate generic irtiegra
networks can become conceptual templates, easityited and modified to suéd hocpurposes. Just

because the blending account is more detailed mloebnply it has less generalizing power than CMT's
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binary mappings. Through automatization, even lighbmplex conceptual recipes can become
entrenched — systematically rendering emergenttsires useful in different communicative contexts.

We believe that timelines are paradigmatic of mebajcal understanding. As graphical objects,
timelines demonstrate the way that metaphor — ishdeenceptual structure in general — is not a ‘rere
product of language but plays an important rolstmcturing cognitive activity. Furthermore, tinreds
demonstrate the import of material anchors: inpaices constituted by material structure, toolsghes
specifically to reduce individual cognitive loaddapromote efficient, error-free computations. Times
employ compressions, in which elements from migtipput spaces map onto closely related elemants i
the blended space, giving it novel computationapprties. The utility of the timeline is not simghat it
involves a metaphorical mapping from a concrete alonto an abstract one; the linear schema has been
selected, via a process of cultural evolution,dstlmeet the needs of time conceptualization.

Finally, we have stressed the extent to whichiqadr timeline instantiations have different
underlying mappings as a function of their diffdi@ncontent and contexts. Examination of attested
examples reveals a great degree of variation imté&yepings and inferences promoted. As Fauconnger an
Turner (2008) show, classical conceptual metapliasTIME 1S SPACE are only the tip of the iceberg.
Our analysis suggests that even the dual systenteafration networks — connecting events, objebtive
and subjectively experienced motion along a patt,the socially constructed notion of time (Fauéenn
& Turner 2008) — is not enough to provide a fult@ant of timeline blends. Representational goatsrof
lead speakers to combine two or more conceptuaphets via metaphorical and metonymic mappings,
and to embed their metaphors in hypothetical -venexplicitly counterfactual — contexts.

In conclusion, metaphor use is often strategioguage users seek cognitive models to promote their
desired construals of the topic at hand, much a&tspdo. Such discourse does not occur in a vacuum;
speakers and listeners together navigate a richralilandscape of extant construals with varyiegrées
of entrenchment. These construals include the pimaappings of CMT but also detailed blending
patterns described via generic integration netwoflisaring these detailed procedures for building
complex structure makes the meaning constructimtgas more fluid and adaptable to speakers’
communicative needs. Better understanding metaplike better understanding timelines — requires th

development and refinement of more detailed geizetains of the type proposed by CIT.
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