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There is a long tradition of phonetic and phonological research “on</Athabaskan languages, some
synchronic in focus, some diachronic. A varety of theofétical ;approaches have been employed.
An understanding of the morphology is required for researgh’ in virtually any other subfield of
Athabaskan linguistics, including phonetics and phoriology. Mést research on Athabaskan lan-

. guages has been undertaken by nonnative speakers of Athabaskan languages. Instrumental phonetic

studies are now available for a variety of phenomena in the _,languages of this family.

1. Owverview

Athabaskan® (also- spelled Athabascan it Aldska and Athapaskan in Canada) is one of the
largest language families of North America, both in terms of number of languages® and geo-
graphic area occupled by speakers at the time of contact, as seen in Figure 1 (Kan 2008

This article is an introduction té ‘work on both diachronic and synchronic issues in the
phonetics  and phonology of Athabaskan languages, with some reference to morphology
as well, as required, given the complex interaction between phonology and morphology
in the languages of the fannly Reésearch questions about Athabaskan phonet1cs and pho-.
nology have tended to arise frorr within the languages and include what is the system of
phonological contrasts (in a particuldr language) and how are the contrasts phonetically
realized? How does the Jarigiiage support or inform the reconstructions of Proto-Athabas-
kan phonology that have been proposed? What is the set of morphophonemic alterna-
tions in the languagef dwhat are their distributional restrictions? Some phonetic and
phonological research quéstions have arisen from theoretical concerns: does the descrip-
tive- phonological apparatus required for the language support or refute current theoretical
proposals?- What phonetic measures best distinguish a particular set of sounds (differing
along some phonetic dimension)?

2. ]V[orphology

Most resealch on- Athabaskan phonetics and phonology has focused on sound patterns at
the level of thie word. As the morphological analysis adopted by a researcher can impact
the phonglogical analysis, an understanding of Athabaskan morphology is essential for
such research. Overviews of Athabaskan morphology include Tuttle 2002; compounds,
Rice 1984, 2009; verb prefix positions, Kari 1989; Rice 2000; Tuttle and Hargus 2004;
con_]ugatlonf and mode system, Rice and I—Iargus 1989. App1oaches to the study of Atha-
Willie 2000 for an experiment involving Navajo word founatlon 3

Much research on Athabaskan phonology-has involved analyses of verb prefix alterna-

tions (5.3). Certain features of Athabaskan verbal morphology are daunting for both
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Fig 1. Map of Athabaskan-and related North American language families {Kari 2008).

‘:”'L’ gramm'ltical 1nhlj7$is 'an‘d l‘exicography (Hargus 2007a) Verbs contain preﬁxes that occur
AN
“ a dlalect of Babine-Witsuwit’en (Babine) (Hargus 2007b). In (1),
4’;) orphemes consist of (a) verb root and preﬁxes, the traditional ‘verb
0)
A
42
43
oo
45
46 (1) Sample d1scontmuous verbal morphemes
i a. / O—u-ym/ ‘pick O (berries) while stationary’®
b \o b. /wed#s—2/- nonperfective negative
here ﬂ“,?» lie C . [wec ontozisyit] ‘T won't pick berries’

’h\Q uunderlin (w:)

S s too
e
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Athabaskan Phonetics and Phonology ) 3

As well, different morphemes may be associated with different boundaries or phono-
logical domains and/or may exhibit idiosyncratic alternations (Stanley 1967; Hargus
2007b). eyt Yo dl\m&e o,
Overviews of the verbal morphology are available fo1{ many &f the languages: Da
(Carrier), Morice 1932; Navajo, Sapir and Hoijer 196@Young atid Mc
1976n\McDonough 2003b; Koyukon, Thompson 1977; Slave; Rice:19894; McLeod Lake
Tsek’ene (Sekani), Hargus 1988, 1989; Lower Tanana (Tanana) Tuttle 1998; Tanacross,
Holton 2000; Witsuwit’en, Hargus 2007b; Dena’ina (T'1_ ) Tenenbaum 1978;
Tsuut’ina (Sarcee), Cook 1984; Dene SQme (Ch1pewyan) L1'194(@Cook 2004; Hupa,
h.~\-.—.-__.___,-----‘

Golla 1970.
W ¢ Mba' \S too .‘o\ﬂ
3. Diachronic Studies : Crsloald bf Sh e ST AS e L\‘DU"‘\D J cabols,

Given the size of the language family, assumed “.relatlvely shallow time-depth of 2500—
3000 years - (Krauss--1973; -but-see Kari 2010);-and-bre
historical-comparative work, much synchronic resear¢hizon Athabaskan languages has been
guided to a cerfain extent by knowledge of Proto-Athabaskan. Succinct overviews of
Proto-Athabaskan phonology can be found in Leer 1979; Krauss and Golla 1981; and
Cook and Rice 1989. More specialized 1nf01mamon about prosody (Leer 2005), coda
nasality (Leer 2008), and Athabaskan~Eyak—T11ng1t correspondences (Leer 2010) is also
available.®

Reconstructions of aspects of PA phonology had been proposed by (e.g.) Sapir
1931; Hoijer 1942, 1963, but major progress on the reconstruction of Proto-Athabas-
kan did not-really come until the 1960s with the founding of the Alaska Native Lan-
guage Center by Michael Krauss. At that time, Krauss personally undertook or
directed fieldwork on many of ‘the Athabaskan languages of Alaska, resulting in better
descriptions of the phoneme inventories of the Athabaskan languages of Alaska. The
currently reconstructed consonant and vowel phonemes of Proto-Athabaskan are shown
in (2) and (4). The table of consonants in (2) is from Leer 2005, who uses standard

Morgan 1987 )Kari

cla Gbu_d,c Lid B

" ‘Athabaskanist transcriptional conventions, where [d] = voiceless unaspirated alveolar
“stop, [t] = voiceless aspirated alveolar stop, etc. Leer 1996:197 mentions that *dz *fs

*ts? ¥z *s are best'lnterpreted as dental .rather than alveolar. IPA equivalents of the
symbols in (2) are {provided-in (3).

K\A\L;%:ﬁvv\‘:()\ s\,\u\/\lx)(a-e ‘Q:‘ ot ¢

@ ‘PA nsona’ ts (Leer2005:284)
*d kg R
*dl *d L *1

*dz I TR *z *s
*dz RS *e§ * *§
*dz R *e *r
* g)’ *k)’ *k’)’ *XY
* sk BE P y *
G, *q q *¥ X
*mo. . ¥ *n¥
*w *y
® 2010 The Authors Language and Linguistics Compass 3/1 (2010). 1-22, 10.1111/.1749-818x.2010.00245.x
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-scribe the length of full vowels arid used the symbols ‘A’ and ¢
“tively. Subsequently, there has-been clarification or vacillatio
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(3) PA consonants, IPA. version
*t *h *
* g P *] *

*tg *ts

s e e S
:’57———“ *@ t‘sj)‘

c ¢
g ¥ *q.’ ¥ *X
*m C*a *
oy *]

The vowels cunently reconstructed for PA, four full’ and three reduced vowels are shown
in (4), with TPA equrvalents in (5): :

4) PA vowels (Leer 2005:284)

i: u
= U

e: : o a:

(5) PA vowels, IPA version

it S

e}

e: . @,__.-———9—-"""“@7%/{'7 .A’m‘al

Krauss 1964 reconstructed the essentnl points of the PA vowel system,(but did not tran-
" for [d) and [u], respec-
on some points: (a) length
of full vowels, (b) quality of full vowels, (c) quality of redficed vowels. Re (a), Leer 1979
showed the length 6f fiill vowéls as an optional compehent, *if-), *e(-), *a( ), *u(), com~
menting (p. 12) thatthe length of full vowels was ¢ 1dent1y not phonemic in PA’.-Krauss
and Leer 1981 cons1stently transcribed the full vogvels as long except before glottal stop.
Re (b), Leer 1979 noted that *e: was phonet1 .[]’, and *a: ‘phonetically [0]’. Re
5 *uyl

h *ig? *z *s v\/’(/‘\ A\/I\Q( {é‘t/ﬂ/‘e
Sy nbols coreleod ?

(c), Leer 1979 transcribed the reduced vowels *
publication may have been in Krauss and Gollx 1981,

where this symbol is. .undef
Leer 1996 also used:[q] instead of [of].

Tracing the-development of tone Has been a major issue (see also 5.5), as some Atha-
baskan languages have phonemic tone and some do not, and of the tonal languages, some
have hig ‘tone where others have low.” A connection between tone and glottal stop was

dby Li1933, but the hypothesis that Athabaskan tone arose from syllable—ﬁnal glot-
talization "was not clearly laid out prior to Krauss 1964 and his fieldwork in Alaska with
speakers of Eyak. In Eyak, vowel nuclei can contrast in length and/or glottalization (e.g.
Krauss 1965), a major clue to Proto-Athabaskan phonology. Leer 1979 posited a process
of ‘constriction’ for Proto-Athabaskan Wherebmwels before certain types of glottalized

consonants became laryngealized (transcribedf[¢])etc. in Athabaskan hngulstlcs (and from
there developed into high pitch in ‘high-marked’ languages or low pitch in ‘low-marked’

© 2010 The Authors. Language and Linguistics Compass 3/1 (2010): .1-22, 10.1111/j.1749-818x.2010.00245.x
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Athabaskan Phonetics and Phonology 5

i languages). Kingston 2005 described physiclogic mechanisms by which either high or
o low pitch can be produced from laryngealization.

4 The Proto-Athabaskan obstruent system has developed in intricate ways in the daugh—
ter languages. Armed with an understanding of correspondences involving sibilants in key
Alaskan languages like Tanana and Deg Xinag (Ingalik), Krauss 1964 -was able to recon-
& struct an additional PA consonant ‘place’ of articulation, now-generally reconstructed as
retroflex affricate. Tsetsaut, an extinct Canadian Athabaskan language (Boas and Goddard
1924), was also an important language in working out this diachronie puzzle.

The reconstructed phonological system of Proto-Athabaskan has received few chal-
lenges. Leer 1979 10 noted that ‘the qucsuon of contrast between original *y [voiced pal-
atal glide] and * J [voiced palatal fricative] is quite problematic’, and Rice 1997 argued
e against reconstructing both. (Leer 2005:284 explicitly accepted Rice’s proposal.) Cook
1961 critiquing 21976 ms. version of Krauss and Teer 1981, suggested that instead of,

w)/ and *m, *p
- in-Krauss-and-Leet-

T981:5, who -explain that-[§].and- [w] appear to ‘have been ‘[syllable]--.

14 final’ allophones of *y and *m, respectively.
17 Some Athabaskan diachronic phonological studies have worked out the development
18 of all or part of the Proto-Athabaskan sound system in particular languages: Apachean,

19 Hoijer 1942; Slave, Rice 1977, 1989a; Dakelh (Carner) Story 1984; Navajo, Leer 1987,
) Gwich’in, Leer 1996; Witsuwit’en, Story 1984 and Hargus 2007b.

I

ol

Fulop 2005. In the northern Athabaskan lariguages, the *dz and *d2" series of consonants
have diverse reflexes, and Howe and Fulop 2005 are concerned with developing a feature
system that easily describes the set of attested changes to these sounds. They propose that
the acoustic features [flat] and [grave] the latter redefined as ‘the audible presence of sig-
nificant low frequency noise in a’sound’y-are needed.
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4, Phonetic Studies

- 4.I. PRODUCTION STUDIES"

32 As pointed out by MeDonough 2003a, there have been relatively few instrumental pho-
a4 netic studies of Athibaskan languages prior to the last twenty years. Notable exceptions
A include Goddard 1907=1910 on Hupa and Goddard 1912 on the Cold Lake dialect of
My 7% Dene Su}iné. Goddard made use of a kymograph and ‘vowel tracer’, among other instru~
SJ watep |- ments, and the ‘works mentioned include kymographic tracings of energy and pitch, mea-
\e, “vo b\ sures of consonant arid vowel duration, photographs of lip positions in vowels and
S palatograms - of consonants. Goddard’s instrumental phonetic descriptions, although not
34 experimental;. were: ‘nonetheless unusual for their time. Unfortunately, Goddard’s work

40 did not stirhulate other contemporaneous phonetic studies of Athabaskan languages, possi-
41 bly because -of the growing influence of Edward Sapir, who disliked Goddard and his
472

A Only-'4- féw other instrumental contributions to Athabaskan phonetic research (Hogan
1976 and Lindau 1984, both studies of ejectives) appeared prior to the development of
RN personal:computing. Since the early 1990s there has been a steady increase in the number
i of production experiments on aspects of Athabaskan phonetics and phonology. This trend
' can be attributed to the availability since that time of cheap and easy ways to perform
phonetic measurements via personal computer. The majority of these studies use acoustic
data. While some studies explicitly test hypotheses about Athabaskan phonetics or

© 2010 The Authors Language and Linguistics Compass 3/1 (2010): 1-22, 10.1111/j.1743-818x.2010.00245.x
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6 Hargus Sharon

! phonology, another simple and obvious benefit of instrumental phonetic studies is the

2 ability to verify the transcriptions which have formed the basis of much research on Atha-
baskan languages (see also 5.1).

i In the remainder of this section, I summarize studies accordmg to, ﬁndmgs, phenome-

non studied and measurement, rather than by language. Suprasegmental studies are dis-

cussed in 5.5.

Athabaskan languages typically have three-way contrasts in 1aryngea1 state between

stops and affricates, inherited from Proto-Athabaskan (§3). Bob' 1997;studied the laryngeal

9 properties of voiceless unaspirated stops in Tahltan, ﬁndmg that ‘the labial stop is pro-

o duced with voicing in each of three enviroriments, post-sibilant, post-nasal and intervo-

! calically, whereas alveolar and velar stops were generally voited only after a nasal or

12 mtervocahcally For Jicarilla Apache, Tuttle 2000 ‘confirméd.a phonetic difference in

'ﬂ'l ’ﬁf—l\ voicing and/or prenasalization betweenft/< *t andl/ Mrom *n, suggesting incomplete

4 merger of these sounds desplte theitr uniform ortho taphlc ‘Tepresentation as <d>, similar

-5~ --to-a-phenomenon-found-in-much-more ‘poorly: docu/ ented Galice «(Tuttle-2005a).-More.-

7 stops and affricates in two dialects of Dene Spfiné (Cold Lake, Fort ChipéWwyan), Dogrib,
$ North Slavey and Tsilhqut’in (a.k.a. Ch11cot1n) Their ﬁnchngs include confirmation that
) ene §Miné alveolar stops have an affricate-like release ([t¥]), like Navajo. Other studies
_ 20 of the Yhree-way laryngeal contrast in stops/afficates are available for Navajo, Lindau
\o oy, 1984 and McDonough and Ladefoged 1993; Western Apache, Gordon et al. 2001; and:

|
]
16 recently, McDonough and Wood 2008 studied durition and release characteristics of
l
!
i

o0 Witsuwit’en, Wright et al. 2002; Hargus 2007b.
A Several studies have investigated morphological and/or positional effects on consonant
2 duration. Descriptive statistics for the duration of various Navajo consonants in different
25 morphological domains are prov1ded in McDonough 2003b. Bird 2002, summarized in
S Bird 2004, studied the duratién of intervocalic consonants in the Lheidli dialect of
Dakelh, concluding that intefvocalic ‘consonants are significantly longer than initial or
28 final consonants and that stem-iitial consonants are significantly longer than other inter-
24 vocalic consonants. Bird’s ﬁndmg -of extraordinary intervocalic consonant length was
30 . squestioned by Miiller 2009 for Béaver and not replicated in an experiment for Fort Ware
31 +Tsek’ene by Hargus 2010a. In Jicarilla Apache, Tuttle 2005b found evidence of phrase-
32 final lengthening and: alie found that prefix syllables are shorter than those of stems, suf-
33 fixes and partlcles Tuttle 2005b found that stops and nasals in San Carlos Apache have
34 longer duration in stem-initial position than in other morphologmally defined contexts.
35 In Witsuwit’en; Hargas 2007b confirmed partial neutralization in duration of the ‘t’- and
36 ‘d’-qualifier verb prefixes, which have merged as ‘d’- in a number of languages. Tuttle
37 2008 mvestlgated possible phonetic manifestations of domain edges in Ahtna — word ini-

tial, word ﬁnal and stem-initial positions — finding that stem-initial consonants are charac-
. o terized by consonant fortition (Fougeron and Keating 1997). Hargus 2008 confirmed that
Senys L4l the preﬁx Sé“qi‘IE‘ﬁ‘éE' (Leer 2000) has become an ejective lateral affricate [ti']
but has fewer ejective characteristics than stem-initial lateral

out a L'jhb«&w’f’ejecnve aﬁh @8
everal studles have investigated properties of fricatives. Holton 2001 studied the voic-
- i ing contrasts among previously transcribed voiced, voiceless and ‘semi-voiced’ fricatives
[ SL\d’f'/t(/ in Tanacross, reducing these to a two-way contrast between ‘fortis’ and ‘lenis’ fricatives,
fo with allophonic differences in voicing among the lenis fricatives. Spectral properties of
be ﬁj ot fricatives have been studied in Navajo (McDonough 2003b), Western Apache (Gordon
4 et al. 2001) Hupa (Gordon 1995), Deg Xinag (Wright et al. 2005a,b, 2008), and Dene
Y i+ 0tiné (Flynn 2008).
Cﬂ V\Oo (‘\'ﬁ(\‘t %\ v
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' 4.2. PERCEPTION EXPERIMENTS

Athabaskan Phonetics and Phonology 7

Spectral and temporal information about vowel systems is also available for some lan-
guages. Studies of duration and formant values of languages with conservative vowel sys-
tems (Witsuwit'en, Hargus 2007b; Deg Xinag, Hargus 2010b) support the quality and
quantity differences reconstructed for PA vowels by Krauss 1964 As ioted by Leer 1979,
some languages have changed the Proto—Athabaskan fu]]/reduced, sys m into a long/short
ppeared for some
. nd Austin 1994

In contrast to the ever-growing literature on-. productlon studies, there have been very
few phonetic perception experiments. One study:by Davis and Hargus 1998, summa-
rized in Wright et al. 2002, presented miinimal pairs along the ejective/nonejective
dimension to native listeners of Witsuwit’en, dlohg with control data for minimal pa1rs
differing along other phonetic dlmenswns Listeners correctly identified fewer ejec-:
tive/nonejective stop and affricate ‘pairs When compared to other phonological con-
trasts, suggesting that ejectivity is. relat 1vely “difficult to perceive in that language even
for native listeners.

5. Noninstruimental Phonologzcal Studzes

theses; dissertations and grammars of Athabaskan languages
omponent Kari 1976 on Navajo, Thompson 1977 on
Déna’ina, Hargus 1985 (Hargus 1988) on McLeod Lake
Hilfway River Dane-zaa, Rice 1989a on Slave, Holton
‘ re 2001 on Kaska. Article—length descriptions include Story
19891, )Doig Rivet Dane-zaa: vocalic system; Golla 197¢7) Tututni phonology and mor-
phology; Scollon 197%)synchronic and diachronic asp'ects of Gwich’in (Kutchin) phonol-
ogy; Cook 1971, 19840vowel duration and pitch in Tsuut’ina; Krauss 197%)Cook
1983a, 1989a; ‘flat’ (pharyngealized) sibilants in Tsﬂhqut in; Cook 1983b, 1991 inter-
researcher transcnptional differences in Dene S{}liné vowels and consonants; Cook 1985,
Dakelh [n] and [13] Colhns 1989, vowel length dud nasalization in Tolowa.

A large number of descnpti_i
contain a signiﬁcant phon 1

g\]w('g()l (O(Q\A} -(—0(9 io(\j

5.1 THE NA RE OF THE DATA

! llk f Athabaskan linguistic studies, including most of those just mentioned, is
based “oii- dati. that have not been instrumentally verified but rather recorded by the
techmque that phoneticians pejoratively refer to as subjective listening. In other words,
it is “data: ‘that are transcribed by a nonnative-speaking researcher with varying degrees
of second language learning success. The data may or may not even be verifiable by
another researcher, if no recording (audio or video) was made of the fieldwork ses-
sion, as was typical of field research in the first part of the 20th century and even
later. '

© 2010 The Authors Language and Linguistics Compass 3/1 (2010): 1-22, 10.1111/.1749-818x.2010.00245.x
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While - this- characterization of the data may make it seem suspect, when trying to
achieve broad descriptive coverage of an under described language, it is simply not possi-
ble to instrumentally verify every transcription. A balance must betruck between quahty
and speed of data collection. However, one safeguard to the quahty Sf'data collected via
subjective listening is built in through redundancy in the collection of morphological and
syntactic paradigms. As these are collections of related words nténces, a researcher
hears multiple repetitions of the same or similar forms and\so has multiple chances to
transcribe correctly. i :

§.2. ROOTS AND STEM DOMAIN

The root is generally the last syllable of an Athabaskan word and contains much of the
word’s lexical meaning. Athabaskan languages typicall do not borrow verbs from other
languages (see §8), but in cases where that is known: to “have happened the borrowed

- verb-becomes ‘the- verb-root; e:g. Fort-Ware Tsek’ene --/d¥n/jump’-<-English- jump. - .

Leer 1979 is a classic study of the morphological and:phono oglcal properties of Proto-
Athabaskan verb roots, ongmally written as.an, undergraduate thesis. Leer distinguished
between roots and stems: ‘a root is here ‘defined, as an underlying form, from which
through regular phonological modification* of the, vowel nucleus and/or suffixation, the
stems of a given stem set or group of stem sets may be identified. A stem is thus deﬁned
as root + modification * suffix.’

Some phonological phenomena apply unrquely to roots. Many descriptions of Athabas-
kan languages have noted that roots must be stressed (5.2). In many of the languages,
voiced and voiceless fricatives are-in complementary distribution in root-initial position
(Krauss 1976). Rice 1989 argu""d that in Slave such fricatives are underlyingly voiceless,
as these have a wider distribution:than voiced alternants.

" Marinakis 2003b and many-earlier fesearchers recognize the Stem domain, a phonolog-
ical constituent based on biit not'isomorphic to the morphological stem, ‘the root of the
word as well as any affix which has been incorporated into the syllable or syllables of the

aroot.” The ‘D-effect rulé”is a well-studied alternationg/which applies in the Stem domain:

a voiceless unaspirated' stop fuses’ with a following continuant, glottal stop, and/or nasal
(dependmg on the langitage).:Howren 1971 provided a rule-based overview of this alter-
nation in several lahguages.. ‘Constraint based analyses of the Athabaskan D-effect are also
available: pan-Athat

kan, Lamontagne and Rice 1993, 1994; Slave, Wilhelm 2001;
Witsuwit'en, Hargus: 2007b The D-effect rule is triggered by verb prefixes outside of the
root: the ‘D-’ ‘Elassifier’ and, in some languages, the first person dual subject preﬁx (Story
19892a). Analyses'of .the D-effect are naturally affected by assumptions concerning the
underlying; representations of the ‘D-’ prefixes (Shaw 1991).

Gwich’in, zaa, and most dialects of Tsek’ene have undergone a process of Pala-
talization, W, phes in the Stem domain. In McLeod Lake Tsek’ene, root-initial [d t
t’] have:becoi
cally; leadmg to changes in lexical representations such as those in (6).

(6)- . :McLeod Lake Tsek’ene root-initial Palatalization .
a. stems "’
PA *-de? ‘horn’ (Krauss and Leer 1981) > McLeod L. Tsek’ene -dze?
*tu; ‘water’ (Krauss and Leer 1981) > tsu
*t@ ‘charcoal’ (Krauss 2005) > t§'€s
Ll@%% The Authiors Language and Linguistics Compass 3/1 (2010): 1-22, 10.1111/.1749-818x.2010.00245.x
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:

As a synchronic phenomenon, Palatalization only applies in the St
D-Effect rule applies before the root vowel [i rorﬂ Palatal
(7), the perfectlve stem formed from the root ‘step’ is [Péts] 1
Both forms in (7) have undergone the D-Effect rule, whereby 'D-’ fuses with [?]:

b. disjunct morphemes
PA *te# ‘into water’

tSedt

domain. When the

eod Lake Tsek’ene
a. K dadity’ats “we (du.) stepped on it’

we (du.) will step on it’

The form in (7)a. has add1t1onally undergone Pa
“'vowel is [e]. B ‘

Other root-specific phonological phenomena are moté static in nature. Leer 1979 noted
limitations on the distribution of reduced.wowels in Proto-Athabaskan roots (reduced
vowels must precede a consonants other:than glottal stop), and reduced number of
contrasts in manner and laryngeal state ro: 1ally-as opposed to root-initially. Studies of
contrast-based properties such as features (eig. Rice 1992, 1994; Hargus 2007b) tend to
focus more on roots than on prefix morphophonemics, because the prefixes, being formed
from closed classes of morphemes, exhibit areduced inventory of the contrasts found in
roots. For example, Fountain 1998 noted for Navajo that while root vowels can contrast
in nasality, nasalized vowels never:occur in-the rightmost, conJunct (5.3) verb prefixes.
However, Martel and Saxon 2005 fourid that vowel length contrasts in Dogrib are neutral-
ized in roots, although malntglxnedu in the verb prefixes.

5.3. PREFIX MORPHOPHONEM[CS

A traditional research area w1th1n Athabaskan phonology has been description of the elab-
orate morphophonemics of the verb prefixes. Just as the morphology of the verbal pre-
fixes is complex so/too are the phonological alternations caused by these morphemes as
they come in conta¢t. with each other. Descnptlons of these. alternatlons are available for

on also applies el SIA(
and thefutiire stem 1s (,of\zvu&d‘

tnlool it
SJW&\,L\M LS

[me %

oCl 8)

éﬁéatidﬁ" because the perfective stem ‘

cbgmze Whether a verb is *s- *n-, or *yfconju at1on Krauss 1969), more
jug

be able to-
recefitly analyzed as situation aspect (Smith 1996). The (underlying) conjugation marker
may not-be obvious from the surface form of a particular verb and may be determined
only by unravelling verb prefix alternations.

Some Athabaskan verb prefix alternations have spawned a small literature. Consonant
(sibilant) harmony has been the focus of both rule-based (Tsuut’ina, Cook 1978;
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Proto-Athabaskan, Saville-Troike 1985; Tahltan, Shaw 1991; Navajo, McDonough 1991;
Tsilhqut'in, Cook 1993) and constraint-based studies (Navajo, Fountain 1998; Tsi-
Thqut'in, Mah 200¢2)Hansson 2007). :

One of the challenges of Athabaskan verb prefix phonology
aries or domains of different sorts, such as the Stem domain
word-internal juncture is the ‘disjunct boundary’ (symboh' ec
1975b), which distinguishes ‘disjunct’ (more leftward) from °
verb prefixes. Eyak verb prefixes are cognate only with the
fixes (Krauss 1965), and Eyak cognates to Athabaskan d
known, are free morphemes (Hargus and Tuttle 2003),"s
the Athabaskan-Eyak verb may have been the conjut
out that some Athabaskan languages provide morg rob
than others. Rice 1993 noted much more varia
order of the disjunct prefixes than in the order:of

e’ need for bound-
). Another famous
)AL 1946; Kar
(more rightward) .
iskan conjunct pre-
nct morphemes, where
ng that the left edge of
s. Hargus 1991 pointed
idence for the boundary
Athabaskan languages in the
1e conjunct prefixes. The disjunct

- prefixes “ire ‘frequently - réferred-to- as—clitics’ * rather“than-prefixes-(e.g; “Fountain~1998; -~ + —

McDonough 2000; Leer 2006—2010), but Hargus 1997, argues against applying this term
to the disjunct prefixes. Rice 2000 has characterized the conjunct prefixes as functional
items and the disjunct prefixes as 1ex1cal 1tems 2, proposal adopted by Alderete 2003
for Navajo.

Another verb prefix internal domain that is recogmzed in studies of some languages is
one which distinguishes the conjunct quahﬁer prefixes (Kan 1989) from other conjunct
prefixes (R1ce 1982; Hargus 1988). Hargus  2007b, reviewing evidence for the qualifier
boundary in Witsuwit'en, concludéd that the phenomena usually cited are specific to a
small number of morphemes, raising the question of whether a domain/boundary
approach is appropriate (at least for Witsuwit’en).

In recent years, the field of ‘Athabaskan phonology has shifted somewhat away from
descriptions of prefix morphi honetiics, in part because rule-based approaches to pho-
nology have fallen out of:theoteétical favor. However, unlike rule-based descriptions of
Athabaskan languages, there ‘are no “comprehensive constraint-based descriptions of the
Athabaskan language, perhaps because of the sheer difficulty
ns of such descriptions are available for Navajo (Fountain
(Stiwit’en (Hargus 2007b), and Ahtna (Causley 1994; Hargus
and Tuttle 1997). Of ‘ountain’s analysis of Navajo is the most complete, at least as
a description of cor .verb prefix phonology.

Another reason ‘for: the shift away from descriptions of verb prefix morphophone-
mics is that purely phonological descriptions of these alternations have come under
fire from McPonough:1990b, 1996, 2000. McDonough has challenged the productiv-
ity of these alterhations, suggesting that the Athabaskan verb is a phonological and
rnorpholog1cal compound consisting of an inflectional ‘stem’ plus the traditional verb
stem: o

of doing so, although™por
1998; -Alderete 2003

@& . Model of morphological structure of Athabaskan verb (McDonough 2000: 161)
d1s_]unct clitics # (AGR) [(QU) Istemliuq [(CL) Vstem)yers)wa

(In (8),U = qualifier prefix; CL = classifier prefix.) The IStem morphemes of McDon-
ough’s model are ‘based on’ the system of word formation used in Young et al. 1992,
particularly their Base Paradigms (McDonough, p.c.).

The bipartite model has a certain attractiveness. One of its claims is that the rightmost
verb prefix alternations are lexicalized. Previous analyses of verb prefix alternations some-
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Athabaskan Phonetics and Phonology 11

times posited quite abstract underlying representations, such as thei/ﬁ/— perfective prefix ﬁ:i
posited by Rice 1989a for Slave. Vajda 2010 has suggested that there are bipartite similar-
ities between the verb structure of both the Na-Dene and Yemselan language families.
However, from a descriptive standpoint, the bipartite model leads, tosome redundancy.
For example, McDonough 1996 analyzes each member of the optative prefix paradigm
in (9) as an instance of an Istem:

9) Some examples of the Istem (McDonough 1996: 24

sg du o,
1 6sh ood
2 66 ooh
3 6

In traditional approaches to Nava_]o phonology and ;rhorpﬁology, such as Kari 1976, the

“Tsg-member-of the paradlgm in-(9)*would ‘be- analyzed asy/ 6/~ optatlve&h/— ‘1sg subject;
but as seen in (10), in the Istem model dsh- is analyzed:: as'a portmanteau morpheme:

(10) biih wédshkad ‘toss it into it’ (McDonough 1996:245)

[0sh] [t - kaad]
[opt/1s] [CL — opt ‘move in:a spreadmg manner’)

It is useful to keep in mind the separate c1a1ms of the Istem model: (1) that the verb
exhibits some phonolog1cal properties-of a compound and (2) that some inflectional mor-
phemes have become reanalyzed as- portmanteau morphemes. A compounding account of
the verb prefixes in McLeod Liake Tsek’ene has been proposed by Halpern 1992 as an
alternative to the nght—branchmg model of the verb preﬁxes used by Rice 1982 and Har-
gus 1988. Hargus 2007b has-adopted.a:simplified version of the phonologlcal compound-
ing model of the verb prefixes for Witsuwit’en, as shown in (11), recognizing Prefix and
Stem domains that are der1ved ﬁom but not identical to morphological prefix sequences
sand roots: :

(11) Phonologlcal structure of verbs w1th no incorporated roots in Witsuwit’en

) REFIX [STEM]]PWD
Hargus 2007b poinfs out, several phonologlcal ways in which the structure in (11) differs

from that of noun compounds

had to: 1ake simplifying assumpt1ons about Nava_]o in order for their analyses to work,
their appeal to the syllable is seen in later work in the family, such as Rice 1989¢ on
Slave and Randoja 1990 on Halfway River Dane-zaa syllables and verb prefix ordering
restrictions.
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Constraint-based phonological analyses also make use ofSyllables. These include Caus-
ley 1994@R1ce 2003 on Ahtn@Fountam 1998 on Navajg;and Marinakis 2003b (summa—
rized in Marinakis 2003a) on”Dogrib (Tliche Yatii). Marinakis,:: bu11d1ng on previous
analyses of Dogrib by Howren 1979 and Ackroyd 1982, propos¢ stricted inventory
of Dogrib syllables in a constraint-based analysis.

Hargus and Tuttle 1997 suggested that some schwa~zero alternatl $in the verb pre-
fixes, not'tbly those 1nvolv1ng the Athabaskan ‘peg prefix’ (Krauss 1969) are best analyzed
by recognizing that the ‘peg prefix’ is a morpheme. Many. previousrapproaches had trea-
ted these alternations either as a phonological rule with morphological conditioning (e.g.
Rice 1989a) or syllable conditioning (Randoja 1990). In McDonough’s Istem model,
however, the ‘peg prefix’ is also treated as a morpheme: =

12 Hargus Sharon

§.5. THEORETICALLY DRIVEN RESEARCH

ven by questions arising within the structures of the -languages themselves. However,
some research has been driven by theoretlcalA questions. Halpern 1992, mentioned
above in 5.2, in a cross-linguistic study of?elitics;: reanalyzed tonal and segmental McLe-
od Lake Tsek’ene data from Hargus 1988;: isuggesting that the verb prefixes and root
form a prosodlc compound rather than: nght—branchmg structure. Vaux 1996, based on
Babine data in Story 1984, argued ‘for rtétention of the feature [Advanced Tongue
Root] in phonological theory. Levi 2004, based on data from Hardwick 1984, argued
that Tahltan -has underlying ghdes ‘Alderete 2003 proposed that if constraints which
hold of lexical categories are ranked highier than constraints which hold of functional
categories, then certain gross phonolog1cal characteristics of Navajo follow, such as ‘the

-

~sound structures of conJunct preﬁxes are always a proper subset of the larger sound

inventory’ (p. 114).

6. Supmsegmental Phonology

AR

-."_okther.word—level suprasegmental phenomena in Athabaskan

provide an overviey
kan languages.
Descnp t1ons )

‘pllons the stress foot generally does not figure in descriptions of stress in
Athabaskan languages One exception is Rice 1990, who argues that the foot plays a
role in-Slave in describing tone, prominence and vowel quality. Other studies of stress
iriclude the Salcha dialect of Lower Tanana, Tuttle 1998; Proto-Athabaskan, Leer
2005; Jicarilla and White Mountain Apache, Tuttle 2005b; Tahltan, Alderete and Bob
2005; Witsuwit’en, Hargus 2005, 2007b; Tsek’ene, Hargus 2005; Slave, Rice 1989a,
1990, 2005. '

The literature on tone in Athabaskan begins with Sapir 192%;)the first study in which ¢l
tone was transcribed in an Athabaskan language (Krauss 2005). The interaction between

© 2010 The Authors Language and Linguistics Compass 3/1 (2010): 1-22, 10.1111/.1749-818x.2010.00245.x
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i tone and vowel length in Tahltan has been studied by Alderete 2005, who found that
2 low-toned vowels are significantly longer than high-toned ones, confirming observations

OGinc, -y Nater 1989, Other studies of tone include Tsilhqut'in, Cook /1 989@'&?&?5_—1% ()«\aa( oy
4 Rhyasen 1995; Dene Syliné, Li 194€;) Gessner 2005; Tanacross, Holton 2000, 2002

y Yo ) 5 2005; Dakelh, McDonough 1990ajGessner 2002; Western Apache,_ qttle ai am;d" 5 Tb)
C,Q@,l ’)OOO Reuse 2002, 2005; Tsuut’ina, Cook 197Y;yStarlight et al. K hase - ko

cDonough cDonough 1999; Tanana, Tuttle 199 Tuttle and Kalsse 1996
Uvuugﬂ 3 —\~o> Tuttle 2003; Dane-zaa (Mlller 2003, 2007). The more rece

10 Instrumental phonetic confirmation of ngstons tonog egesm 3
I (§4) is provided by within-language variability in pltch P 1
2 nontonal Witsuwit’en (Hargus 2007b).

_ 7. Sentence-Level Phonology

g For the most part, phonet1c and phonologmal studles _have focused on phonology at
the level of the word rather than above the word. However, even the issue of where
s to draw the line between morphosyntacuc worg:l and sentence is a difficult one in
149 Athabaskan languages, hinging in part on ‘how ‘Phonological Word’ is defined (Hargus
24 2007b). The left edge of the word is: partlcularly difficult to define, as noted in sev-
eral studies (Hargus 1997; McDonough 9000 ‘McDonough and Willie 2000; Tuttle-
2002).
Perhaps the most obvious problem to. tackle in the phonology-syntax interface is into-
nation. Several studies have noted-that declarative sentences are marked by phrase-final L chae R
tone; e.g. Slave (Rice 1987, 1989 b"Tanacross (Holton 2005), Dena’ina (Tuttle and azd fo 5
Lovick 2007), Fort Ware Tsek’éne (Hargus and Abou 2008), Witsuwit’en (Hargus 2009),
and Dane-zaa (Miiller 2009):'Note that Slave, Tanacross, Tsek’ene and Dane-zaa are tone
languages while Dena’inasdnd ‘Witsuwit'en are nontonal. The w1despread finding of
_phrase~final L in declarati ‘;és becomes more interesting in light of the instru-
~smentally confirmed findings.of. McDonough 2003c that Navajo declarative sentences,
yes-no questions and setiterices with focused constituents do not contrast in edge tone in
¢ “Athabaskan languages also provide support for yes/no questions
being marked by an"H »_hrasal tone (Slave, Tanacross, Tsek’ene).
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8. Contact Phoﬂ'b’bgy

d Td el
o

37 Several studiesof wthabaskan languages have assessed the reshaping of loan words accord-
34 ing to phonologlc | forces of the borrowing languages. Most of these have examined - 4o
39 words borrowed from European languages into an Athabaskan language; e.g. Krauss 19 e J
. on French: wings into Hare and other northern Aﬁ@ilg__*mlanguagg@\__g 1984 A
on borrowings ‘from French into Dakelh and Babm@ and Prunet 1990 on borrowings
fromy:Frenich into Dakelh. Some grammars also contain a section on contact phonology
and borrowing)e.g. Slave (Rice 1989a), Witsuwit’en (Hargus 2007b).

“Kari 1977 noted a number of phonological and lexical similarities between Ahtna and
the Uppet Inlet dialect of Dena’ina, which he attributed to their contiguity (see Figure 1)
46 and consequent bilingualism, if only passive. One such phonological similarity is the fact

L

47 that Ahtna and Upper Inlet Dena’ina contain ‘six consonant series’ as reflexes of the
e Proto-Athabaskan obstruent system (2), whereas Lower Inlet Dena’ina contains seven
40 consonant series. '
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On a larger scale, Rice 2004 considered possible effects of dontact from other indige-
nous languages on Athabaskan phoneme inventories: Dene §u}iné and Cree, Koyukon
and Ifiupiag, Tsuut'ina and Blackfoot, Plains Apache and Kiowa, and Hupa/Tol-
owa/Cahto (contact with various neighboring California languagges). Her survey confirms
an observation originally made by Sapir 1921 that Athabaskan lan inventories gener-
ally do not borrow much from other languages, judging from/the relativer stability of their
phoneme inventories. Still, some properties of phonological systems seem to reflect con-
tact. For example, Tsilhqut’in has innovative pharyngealizati : to certain sibilant
consonants, and pharyngealization is found in neighboring Shuswap, an interior Salish
language (Kuipers 1974).'2 As noted by Kari 1975a and Rigsby/and Kari 1987, contact
between Gitksan and Witsuwit’en, the western dialect of Babirie=Witsuwit'en, must have
played a role in the shaping of the Witsuwit'en consonantiinventory, for example, the
preservation of syllable-initial palatal stops in Witsuwit’en, unlike the eastern Babine dia-
lect of Babine-Witsuwit’en (Story 1984). v

-into-neighboring--languages -also-
exists. Nater 1994 identifies possible loans from Athibaskan into Nuxalk (Bella Coola,
Salish). Rigsby and Kari 1987 discuss loans.from Witsuwit'en into Gitksan. Leer 2005
mentions a few lexical items that are phonologically and semantically similar between
Athabaskan and Tsimshianic. o

9. Phonological Acquisition

Although most Athabaskan languages are. endangered, and some are extinct, a few are still
being learned by children. e L
Saville-Troike 1996 describes: the acquisition of Navajo verbal morphology by five

" children aged 13 to 42 monthsiat the time of initial recording. Although phonological \‘)_,
0

difficulties are not discusseddn this atticle, some transcriptions show phonolog_i_cjal/CkXiL:/ \D
tions from adult forms: e.g. child (age unspecified) nil nizhoni (cf. adult shityaizhéni ‘I

like it’ (lit. ‘it is nice for.me’))..Note the voiced lateral in place of voiceless ateral frica- . \Mg
FE A . l/w\'-_)b\ \Skbv .

iitive, -
Cook 2006 describés:thé:acqiiisition of consonants in Dene Sghiné by primarily one EN

child, 2 years and 3:m ‘old at the time of initial observation. Over the 8- month
observation period; ithe ’child-acquired the three-way laryngeal contrast among stops, in
the following order:“voiceless unaspirates > voiceless aspirates > ejectives. Manner con-
trasts among obstruents were acquired in the order stops > affricates > fricatives.

10. Phonological Cf&‘idkequences of Language Loss

most languages in the Athabaskan family are endangered. However,
literature on characteristics of language loss; i.e. characteristics of the
languqig,e;:pat_, fis of fluent native speakers to semi-speakers with innovative ‘simplifica- \ N
tions’.. " ©ne contribution to_this genre is that of Cook 1989¢, who describes the speech — Q:jW\ o\ %5
of semi-speakers of Dene S@n-é and Tsuut’ina. Cook’s observations about Dene Sgi}iné Ao Wi 9
mefgers and increasing variability were essentially further comments on data that had
been collected and analyzed by Rice 1978; Jehn 1980 and Henry 1980 and compared \ 5400
with more conservative sources on Dene @Eé. For Tsuut’ina, Cook noted some idio-— gn"“”\"f
syncratic variation (replacement of final glottal stop with [t] in one speaker and retention \0\5
of prefixal *il(>/s/for all other speakers)); as well as loss of final nasals and nasa]zzedLogV:-D

s —

eis. o \[{ 7’1'; Llltf
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11. Future Directions

For languages with very small numbers of speakers within the Athabaskan family, time is
runnmg out for documentation. Archival research can cont1nue_,, ut will be limited by
- the size of the corpus and factors such as who collected the matenal and how it was col-
lected (e.g. whether there are audio-visual materials or not).

5 Within Athabaskan phonet1c and phonological research, ifirecent tr nds are an indica-
% tion, experimental research is likely to continue. A new her joining the field
4 would be expected to be competent in instrumental phonet ¢h. Given the variety
" of sound changes attested in the family, Athabaskan langudges wo Id be fertile ground for
U perception tests designed to uncover perceptual dn‘ﬁculty <and ultimately perhaps explain
19‘ some of the attested sound changes in the fannly '
13
14 Short Bzogmphy
11: Sharon Hargus does research. pnmanly on the phorietics, phonology and morphology of
- Athabaskan languages. She is the recent author of Witsiiwit’en Grammar: Phonetics, Phonol-
1 ogy, Morphology and recent co-editor (with KereniRlce) of Athabaskan Prosody. She has
11»') received grants from the National ScienceFoundation and other agencies for research on
>0 Athabaskan languages and has worked with" speak‘rs of Tsek’ene, Witsuwit’en and Deg
o Xinag. She is currently a professor of L1ngu1st1cs at the University of Washington, where:
o she has worked since 1986. She holds-a-BA: in Linguistics from the University of Califor-
. nia, Berkeley, and MA and PhD degrees in Linguistics from UCLA.
24
25 Notes
ES * Correspondence address: Hargus Sharor; Umvers1ty of Washington, PO Box 354340, Seattle, WA, USA.
- E-mail: sharon@u.washington. edu
28 S
29 ! Krauss and Golla 1981:67 state,thiit "‘Atha_‘b‘askan is the spelling prefeLr hy the Alaska Native Language Center, dve crease.
30 ~:since it reflects more directly th __A.Amexr'ican English pronunciationf '6\,\ 't' s l 2e

2 Goddmd 1996 lists 44 Jangtia
* McDonough and Willie 2000~

1ated the reactions of ten Navajo listeners of ‘various levels of fluency’ to dif-
ferent types of errors involving ver ?"mmphology Unfortunately, as the authors note, ‘since the participants were
not controlled for their el o cy, it is difficult to draw conclusions from the data.’

*" Language names used inthis article are those preferred by speech commiunities, where known. In some cases,
these differ from better known hlstorlcally used names. Alternate language names are given in parentheses at first
usage.

5 In this article, chta \are generally transcribed as it is in the source(s) for each language, except where symbols differ

too much from genetal lmguxstlc 1nte1pret1txons See §3 for Athabaskan transcriptional conventions.

§ O (‘Object)'in’ (1) and-elsewhere is a transitivity marker, indicating that a direct object is required. O shows

o where a prefixal object would appear with respect to other verb prefixes.

2 7 The symbol Hi the_‘chsJunct boundary’ (§5.1).

< ¥ Athabaskdn iswidely considered a family within Athabaskan-Eyak, the other branch of which is Eyak. Athabas-

o kan-Eyak.is. a. family. within Athabaskan-Eyak-Tlingit (AET) (Leer 2006-2010), also known as Na-Dene (Krauss
L

PR

[OS IR OS B US BR NI GTEE U5 US|
L N

[

1 1973; & 1979; Enrico 2004).

o ° Ing tige, Dane-zaa (Beaver), dialects differ in their tonal reflexes of glottalization (§6).

43 ' _miethods tr;unmg, I received as a graduate student at UCLA in 1980, notes were taken in a notebook

44 duung&a ﬁeldwork session and no recording was made unless we were working on texts. During my first indepen-

15 dent ﬁeldwork in British Columbia on McLeod Lake Tsek’ene in 1982, I was fortunate to meet up with Keren
Rice, who showed me the benefits of leaving the recorder going during elicitation, and augmenting/correcting the

’ transcription afterward.

4 "' This is the usual approach to analysis of Athabaskan verb stem variation in the daughter languages; e.g. Hardy
b 1979. See Eddington and Lachler to appear for a connectionist approach to Navajo verb stems.

RA]
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! 12 Kuipers 1974 classes [7] as ‘uvularized’ in the phoneme inventory but elsewhere refers to ‘pharyngealized’ effects
of this consonant on neighboring vowels.

)
. '3 Field linguists may prefer to work with the speakers who are most conservative and who have most intact lin-
) guistic competence within each speech community. .

:,:‘
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G WILEY-BLACKWELL

USING E-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION

Required Software

Adobe Acrobat Professional or Acrobat Reader (version 7.0 or above) is required to e-annotate PDFs,
Acrobat 8 Reader is a free download: http://www.adobe.com/products/acrobat/readstep2.html

Once you have Acrobat Reader 8 on your PC and open the proof, you will see the Commenting Toolbar (if it
does not appear automatically go to Tools>Commenting>Commenting Toolbar). The Commenting Toolbar
looks like this:

If you experience problems annotating files in Adobe Acrobat Reader 9 then you may need to change a
preference setting in order to edit.
In the “Documents” category under “Edit — Preferences”, please select the category ‘Documents’ and
change the setting “PDF/A mode:” t6 “Never”.

v Mode:

R

Note Tool — For making notes at specific points in the text
Marks a point on the paper where a note or question needs to be addressed.

extual markL?«-"ﬁ How to useit:

1. Right click into area of either inserted
text or relevance to note

2. Select Add Note and a yéllow speech
bubble symbol and text box will appear

3. Type comment into the text box

4. Click the X in the top right hand corner
of the note box to close.

Replacement text tool — For deleting one word/section of text and replacing it
Strikes red line through text and opens up a replacement text box.

""" ~How to useiit:

1. Select cursor from toolbar

Highlight word or sentence

Right click ‘

Select Replace Text (Comment) option
Type replacement text in blue box
Click outside of the blue box to close

SIS NS

Cross out text tool — For deleting text when there is nothing to replace selection
Strikes through text in a red line.

substitute part of one or - | How to useit:

more word(s) 1. Select cursor from to_olbar
Change to MG"I 2. Highlight word or sentence
Change to capitals 8. Right click

. . 4. Select Cross Out Text

Change to small capitals
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Approved tool — For approvmg a proof and that no corrections at all are required.

P}
TR lﬁ{li'«’h Liﬁ “Nili’th LA(.

Clmngc italic to upnght type

How to use it:
1. Click on the Stamp Tool in the toolbar

2. Select the Approved rubber stamp from
the ‘standard business’ selection

3. Click on the text where you want to rubber
stamp to appear (usually first page)

Highlight tool — For highlighting selection that should be changed to bold or italic.

huble GG {(As above)

v par;
parag :

nghllghts text in yellow and opens up a text box.

How to use it:

1. Select Highlighter Tool from the
commenting toolbar

2. Highlight the desired text

3. Add anote detalhng the reqwred change

Attach File Tool — For inserting large amounts of text or replacement figures as a files.
Inserts symbol and speech bubble where a file has been inserted.

matter to be changed
er tebe chasged
matter t0 be changed
matter to be changed

How to useiit:

1.

2.
3.
4

Click on paperclip icon in the commenting toolbar
Click where you want to insert the attachment
Select the saved file from your PC/network

Select appearance of icon (paperclip, graph, attachment or
tag) and close

Pencil tool — For circling parts of figures or making freeform marks
Creates freeform shapes with a pencil tool. Particularly with graphics within the proof it may be useful to use
the Drawing Markups toolbar. These tools allow you to draw circles, lines and comment on these marks.

2
<
]

L 3

EX:]

B Pencii
ghedten

08 03 04

dulte

Q0 ~060 <030 000 025 U500

How to use it:

Draw with the cursor

and right click

o o

1. Select Tools > Drawing Markups > Pencil Tool

2
3. Multiple pieces of pencil annotation can be grouped together
4. Once finished, move the cursor over the shape until an arrowhead appears

Select Open Pop-Up Note and type in a details of required change
Click the X in the top right hand corner of the note box to close.
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Help
For further information on how to annotate proofs click on the Help button to activate a list of instructions:
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Journal:

Article:

Dear Author,

During the copy-editing of your paper, the following queries arose.
marking up your proofs with the necessary changes/additions.
query sheet if there is insufficient space on the page proofs.
conventions shown on the attached corrections sheet.
too close to the paper’s edge. Please remember that illegible mark-ups may delay publication.

Author Query Form

LNC3

245

Many thanks for your assistance.

Please respond to these by

Please write your answers on the
Please write clearly and follow the
If returning the proof by fax do not write

Query reference

Query

Remarks

Q1

AUTHOR: A running head short title was not
supplied; please check if this one is suitable
and, if not, please supply a short title of up to
40 characters that can be used instead. '

Q2

AUTHOR: Please provide the page range for
reference Cook (1989b).

Q3

AUTHOR: Please provide the page range for
reference Cook, and Rice (1989).

o

AUTHOR: Please provide the city location of |

publisher, page range for reference Eddington,
and Lachler (to appear).

FQ5

AUTHOR: Please provide the city location of
publisher for reference Fountain (1998).

Q6

AUTHOR: Joutrnal style is to include all author
names for each reference in the reference list.
Please replace appearance of ‘et al.” in your
reference list with the complete author list.

Q7

AUTHOR: Please provide the city location of
publisher for reference Hardy (1979).

Q8

AUTHOR: Please provide ONE actual place
of the publisher for reference Hoijer (1963).

Q9

AUTHOR: Please provide missing details if
any for reference Kroul (1976).

L)




Q10 AUTHOR: Please provide ONE actual place
of publisher for reference Leer (2005).

Q11 AUTHOR: Please provide the city location of
publisher for reference Marinakis (2003b).

Q12 AUTHOR: Please provide the name of the
publisher, city location of publisher for refer-
ence McDonough, and Willie (2000).

Q13 AUTHOR: Please provide the volume number
for reference Rice (1984).

Q14 AUTHOR: Please provide ONE actual place
of the publisher for reference Rice (1989a)

Q15 |AUTHOR: Please provide ONE actual place| =~~~ |~

of the publisher for reference Wilhelm (2007).




