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1. Introduction

This paper presents aspects of the phonology of North Saami, in particular the dialect of
Guovdajohtolat, Guovdageaidnu (Kautokeino) county which is spoken by the first author. North
Saami is one of ten Saami languages (a branch of Finno-Ugric spoken in Norway, Finland, Swe-
den and Russia) — see Sammallahti 1998 for details of the history and structure of the Saami
languages. The dialect under investigation is in the Finmark Saami group of North Saami, and
the western sub-group therein. North Saami has the largest speaker population of all of the Saami
languages, numbering around 25,000 speakers living in Norway, Finland and Sweden. A consid-
erable literature exists in North Saami, as well as some linguistic works on the structure of the
language (though little is published in English).

A number of properties of North Saami phonology are of particular interest, noteably the
complex vowel length and consonantal grade alternations which accompany certain morphologi-
cal contrasts such as nominative vs. accusative. The alternations involve deaspiration, spirantiza-
tion, stop voicing, shortening and lengthening, deglottalization, shift in glottalization, glide forti-
tion, and vowel epenthesis. The language also has inventory pecularities such as long and short
diphthongs and three surface degrees of consonant length. The purpose of this paper is to de-
scribe the basic facts of the language which are relevant to the strong / weak gradation system,
which results in alternations such as ¢iehka ~ ¢iega ‘corner (n.s. ~ a.s)’ diehhpi ~ diehpi ‘pom-
pom (n.s. ~ a.s)’, lio?ni ~ luoni ‘dirt (n.s. ~ a.s)’. We do not present a theoretical analysis of
these alternations here, since the basic facts themselves are quite complex, and a theoretical
analysis without a suitable empirical foundation has no scientific value. This paper is therefore a
necessary step towards a theoretically-informed analysis.

The main challenge to research on North Saami phonology, based on published data, is
the difficulty of obtaining a large enough corpus which preserves phonetical details, which repre-
sents a single variety of the language, and which is paradigmatically controlled. These challenges
motivate our firsthand paradigmatic-fieldwork approach to the language. Three main factors
contribute to the poverty-of-materials problem. First, North Saami is not phonologically mono-
lithic, so data from speakers of one area are not always valid for speakers from another area.
While it is obvious that regional dialect differences have to be taken into account in all lan-
guages, it needs to be emphasized that such differences can be very significant in North Saami
even when they do not prevent mutual intelligibility. Thus data from the Guovdageaidnu dialect
of North Saami cannot be freely mixed with data from the Karasjohka dialect: indeed, according
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to Sammallahti 1998, there are dialects within Karasjohka. There are also non-trivial genera-
tional differences within the Guovdageaidnu dialect, and we know of dialect differences for
speakers of the same generation but different parts of Guovdageaidnu. This is unsurprising, since
Guovdageaidnu covers over 3,700 square miles. Since our goal is to model a mental faculty
rather than trace a socio-historical development, we present just one language here.

Second, the morphophonology of the language is extremely complex. Grammar books do
not give the volume of data that would be necessary to pin down all of the details of the language
and to justify a claim to generality. Sources on North Saami tend to give relatively few complete
inflectional paradigms of nouns. For example Kaven et al. 1995 only give a complete case-
inflectional paradigm for seven nouns, plus certain crucial inflected forms that hint at the alter-
nations found in 65 nouns (this includes a high proportion of irregular nouns). The complexities
of nominal morphophonology are such that the number of paradigms necessary for a complete
documentation of noun patterns, controlling various relevant dependencies, numbers in the hun-
dreds. The surface complexities of the inflectional system become much more tractable when
reduced to phonological principles whereby many of these facts can ultimately be predicted by
rule. However, the point of investigating the phonology of a language is precisely to determine
what those principles are, based on actual data: these data are not available in published sources.

Finally, the written representation of published data often cannot be trivially or even re-
liably translated into phonetic data; indeed, the question of how to interpret existing written data
is the most significant problem that faces the novice wishing to do research on North Saami,
since spelling conventions do not directly represent pronunciations. The extensive grammar and
dictionary of Konrad Nielsen (Nielsen 1926-29, 1932-62) illustrates the problem in one form. In
his grammar, forms seem to diverge quite substantially from the pronunciations that we find in
this dialect. For example, Nielsen gives the forms ¢iekkd ‘corner (n.s.)’, cuoivdg ‘yellow-grey
reindeer’ where we have Ciehka, cuoivaht. Such forms seem to represent a book-form, an ideal-
ized pan-North Saami form, or perhaps a historical reconstruction: as far as we know, it is not a
pronunciation in any spoken form of North Saami. In his lexicon, Nielsen organises forms ac-
cording to this idealized form, but then for each form lists the phonetic forms in the Polmak,
Karasjohka and Guovdageaidnu dialects. His phonetic forms for Guovdageaidnu are relatively
close to what we encounter.

(1) Ideal Nielsen Guov. our phonetics gloss
bar'dne BAr’pni baare?ni ‘son (n.s)’
bardne Bartni baar?ni ‘son (a.s)’
ai'ge ai'cl aaigi ‘time (n.s.)’
aige Qic"i aaikki ‘time (a.s.)’
bag’go BAQ' GO baaggu ‘need (n.s.)’
baggo BAGK® baakku ‘need (a.s.)’
Cier'ra tSier'ra Clerraa ‘crybaby (n.s.)’
Cierra tSierra Cierraa ‘crybaby (a.s.)’
duoggje puQa'ki duocci ‘handicraft (n.s.)’
duoje DUQj1 duoji ‘handicraft (a.s.)’



Some of these differences are just differences in transcriptional system (such as the difference
between <> and <t$>), and others such as the presence of dn and #n clusters in Nielsen’s data
are due to known dialect differences, this one reflecting a change found in the speech of younger
speakers from Guovdageaidnu. Data in the grammar volumes, which provide fuller inflectional
details, are only presented in the historical reconstructive spelling system which does not match
the phonetic properties of an existing spoken dialect that is learned by children. The lexicon,
which does give actual spoken forms, does not give full inflectional paradigms for nouns, and at
any rate even interpreting Nielsen’s phonetic dialect data is quite challenging.

As is the case with most languages, research on North Saami are significantly influenced
by the written language and thus by the prevailing orthographic conventions. Bergsland 1961
states that his Saami grammar is based on his earlier unpublished grammar of written Saami so
he presents the noun ‘corner’ as ciekka ~ ciega (n.s. ~ a.s.) which is different from the current
spelling (and the phonetic value) ¢iehka ~ ¢iega. However, Bergsland notes in his explanation of
the phonetic values of letters that the voiceless stops may represent aspiration. No hard and fast
rule is given for when this is the case, thus the interpretation of p, ¢, k is potentially ambiguous
and at best would requires the application of interpretive conventions which the researcher would
need to discover by comparing Bergsland’s written forms with actual pronunciations. In de-
scribing the Jukkasjarvi dialect, Collinder 1949 provides forms such as [ko™"ht&], which in the
present dialect corresponds to [goahti] ‘tent’, and we take the two forms to be reasonably close
in pronunciation, though we do not assume that the form given by Collinder was actually pro-
nounced [goahti]. Ulseth 1981 presents phonetic data on duration from speakers of this same
dialect, and while presenting data in an orthographic form, such as dietto ‘knowledge’ ([diehtu]
in the present dialect), also presents the same datum in connection with spectrograms as [diexto]
— frication is quite evident in the spectrogram. It seems apparent that while the prevailing
spelling system — at that time — notated preaspirated consonants as voiceless geminates, they
were in fact phonetically preaspirated, a fact now recognised in the official orthography.

Most contemporary published works on the language, such as Bartens 1989, Nickel 1994
and Kéven et al. 1995 use North Saami orthography which also does not preserve certain pho-
netic facts, and which has an opaque relation to phonetic transcriptions.' The examples of or-
thography and phonetic transcriptions below give an indication of the nature of this problem.

(2) orthography phonetics gloss
goahkka goOahhka cook (n.s.)
goahka goahka cook (a.s.)
biegga biegga wind (n.s.)
biekka biekka wind (a.s.)
biebmu biem?mu food (n.s.)
biepmu bie?mu food (a.s.)
bardni baare?ni son (n.s.)
bartni baar?ni son (a.s.)

! The dictionary supplements the orthography in some cases by marking vowel length and the distinction between
long and overlong consonants, using an apostrophe to mark overlong, e.g. vuo$’Sat ‘to cook’.



gealbu gealabu ability (n.s.)

gealbbu gealppu ability (a.s.)

golli golli gold (n.s.)

golli goolli gold (a.s)

dolla dolla fire (n.s.)

dola dola fire (a.s.)

marfi maarefi sausage (n.s.)
marffi maarffi sausage (a.s.)
nuortu nuorahtu north wind (n.s.)
gavtti gaafti jacket (a.s.)

javri jaauri lake (n.s.)

hanna hannjaa duck species (n.s.)
mannji mannji daughter-in-law (n.s.)
duodji duocci handicraft (n.s.)
muitu muihtu memory (n.s.)
muittu muihhtu memory (a.s.)

The orthography does not mark vowel length, which is surface contrastive, except in <a> vs. <a>
which in some dialects is most markedly a front / back contrast. Kéven et al. (1995) sometimes
marks length with a macron, e.g. bthkolas ‘complainer’, geho ‘cradle’, okkodit ‘to fish with a
rod’. We consider the lack of indication of surface vowel and diphthong length to be the primary
impediment to a clear understanding of the phonology of gradation.

Other properties are marked indirectly (e.g. the orthographic ‘voicing’ difference
<bardni> ~ <bartni> is phonetically a vowel ~ & distinction). The consonant spelled dj is, in this
dialect, the same as ¢ though in some dialects it is a phonetic palatal similar to Hungarian [c]
(orthographic #y). The spelling provides a means of unifying a diverse set of dialects by smooth-
ing out details of actual pronunciation that are not shared by all dialects of North Saami, limits
the use of special symbols, and provides a simpler orthographic representation of the gradation
system. While these are valid considerations in devising an orthographic system, it means that
such written data about the language cannot be taken at face value, phonetically speaking.

Magga 1984 provides phonetic data from Guovdageaidnu speakers of an older genera-
tion, which could be very similar to the present dialect. The goal of that work is to explore pho-
netic issues, and the corpus of examples is not paradigmatically organised nor does it have the
type of information required to analyse nominal morphophonology (especially nominative / ac-
cusative pairs over the range of relevant stem types). While that dialect is geographically closest
to the present dialect, there are still non-trivial differences which prevent simply importing data
from that dialect into a study of morphophonology in this Saami dialect. For example, Magga
gives atna where we have [a?naa] ‘he uses’, ar¥vii for [arevi] ‘rain’, tahkuu for [dahhku] ‘deed’,
pierk’kujt for [bierkkuiht] ‘meat a.p.’, juhka for [juhhkaa] ‘he drinks’.

Sammallahti 1998 provides data from North Saami in phonetic transcription, giving data
from the very closely related Eastern Eanodat dialect (also a Western Finmark North Saami dia-
lect, about 50 miles away), using both orthography and a phonetic notation. Our divergences
from his transcriptions are relatively minor: where we record the word ‘field (n.s.)” as [gieddi],



Sammallahti records it as [ki&'dpti]. Some differences reflect different levels of phonetic detail in
the two transcriptions such as [dpt] which implies a surface decay in voicing that we also find in
this dialect, or writing practices (we mark only the first elements of a short diphthong as short,
with no implication as to how each of the components of diphthongs compare between short and
long diphthongs). Some of the differences reflect actual dialect differences, such as voicing of
[g] or the representation of ‘mother’ as /ead’'ni/ with a stop rather than [ean?ni], a known genera-
tional difference. Unfortunately, relatively few forms are narrowly phonetically transcribed in
Sammallahti 1998. Examples given in North Saami orthography do not necessarily represent a
specific dialect. So, Sammallahti reports comitative sg. [goodiin] ‘tent’ vs. locative sg. [goadis],
but we find [goodin] and [goadis], with the second syllables having the same length. Similarly,
the contrast between nominative pl. [goadit] vs. accusative pl. [goodiid] is represented in this
dialect as [goadiht] and [goodiht].

Sammallahti 1984 describes a number of phonological features of the Guovdageaidnu
dialect, even so using data from speakers of previous generations, but relatively few forms are
presented that allow a systematic investigation of the dialect. Some differences are, again, inter-
pretive, e.g. Sammallahti gives /kaalii/ ‘waded; by wading’ and we have [gaali] — there is no
contrast between long and short i in final position, so the transcriptions are interchangeable —
but some differences are substantial such as the contracted loc. sg. of ‘dog’ /peatnis/ for which
we have [bea?nas].

In this study, we focus on gradation, which pervades the morphology of the language.
The central issues which we will be concerned with are: how many degrees of length are there in
the language, phonetically and phonologically; is there a phonological unity to the gradation al-
ternations; especially, what are the underlying representations of stems? The phonological com-
plexity of the language is considerable, so this paper limits the domain of investigation to the
patterns found in noun case-number inflection in regular bisyllabic vowel-final stems, with
documentation of the analogous alternations in present-tense verbs.

2. Phonetic Preliminaries

Insofar as children learning the language only have access to phonetic outputs and must construct
an analysis of phonetic facts, it is important to make clear what the facts are. A detailed acoustic
characterisation of Saami will not be undertaken, but appeal to some acoustic analysis is made,
to support aspects of the primarily auditorily-based claims made here.

2.1.  Consonant inventory

A significant question in Saami phonology is the treatment of certain clusters or phonetically
complex segments, such as ‘preaspirated consonants’ or ‘affricates’. We might treat sz as a
cluster of /4 plus ¢, and we might treat ¢ as a cluster of ¢ plus 5. There are good phonological rea-
sons to consider the affricates of Saami to be single segments — this will become clear in the
sections below — and no considerations pointing to a cluster analysis, so we consider a unit af-
fricate account to be uncontroversial. The proper treatment of preaspirated consonants is non-
trivial. We presume that preaspirated consonants are single segments, a decision justified later.



We begin with a generous list of surface segments. The following consonants exist in the
variety of Saami described here. Excluded are the ‘overlong’ or ‘Q3’ long preaspirates and tri-
ple-geminate consonants, which will be considered separately. Included in the set are phonetic
sequences that reasonably could be treated either as clusters or single segments such as aspirates,
affricates and glottalized nasals. Most consonants have long and short versions. IPA values for
consonant symbols are to be assumed in interpreting this table.

3 p0) t(:) ts(2) tf(:) k(:)
f(:) 5(2) J©)
b(:) d() dz(:) dz(:) g()
v() 0(:)
hp ht hts htf hk
m(:) n(:) Nne) 0
m n m
m?m n?n nin

r(:),1(:),A(:?) 36 h

A series of voiceless sonorants might also be added, in light of [skarraa] ‘continous rattling
sound’, [daje] ‘or’, [billi] ‘front of sled’, or they could be treated as clusters of h+C —
[skahhra], [dahje], [bihhli]. These segments / clusters are rare and no evidence unambiguously
shows what their phonological treatment is. All of the simple sonorant consonants with phone-
mic status (m, n, p, [, r, j) except v, nj, [j can enter into an h+R cluster, that is, may be voiceless.
The simple consonant phonemes (the above singletons excluding [g] which is not phonemic) can
all be geminated, except /h/.

Voiced stops are weakly voiced, and can be devoiced, but even initially they can show
clear acoustic signs of vocal fold vibration, which renders the label ‘voiced’ plausible. Phonetic
voicing of orthographic <b, d, z=dz, z=d3, g> is a dialectal feature, and some speakers employ
totally voiceless unaspirated stops in initial position. Voicing is particularly strong on the initial
portion of a geminate voiced consonant though it tends to die out on the second half of the gemi-
nate (see for example Sammallahti’s detailed transcription [dpt]). Nevertheless, sometimes there
is low-amplitude voicing well into the second half of a geminate stop.
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ga bb a ga pp a
‘all-white reindeer (n.s)’ ‘all-white reindeer (a.s)’



The voiceless stops are aspirated, depending on context. Initially or intervocalically, there will be
strong post-aspiration, thus [t"eaksta] ‘text’ vs. [deahki] ‘meat’. After /s,f/ or when preaspirated,
there is a small degree of post-aspiration; geminate voiceless stops are minimally post-aspirated,
and for that matter can be weakly preaspirated. Examples of initial post-aspirated and voiced
stops are seen in (5).

)

ba I d o
‘ice floe (n.s.)’ ‘pen (a.s.)’
The medial (short) preaspirated and single voiced contrast is given in (6).

(6)

d a: h p 1 d a: b 1
‘habit (n.s.)’ ‘habit (a.s.)’

This dialect lacks the voiceless interdental fricative [0] of other dialects, and [0] found in
other dialects (spelled #) is pronounced as [s]. In other dialects of Saami there also exists a dis-
tinct palatal stop spelled <dj> transcribed [g’], [k’] or [t'] in some works, but in this dialect it is
pronounced as [tt{], the same as <¢C>: it is always geminated. There is phonological evidence for
treating this consonant as morphophonemically different from <¢>, discussed later in section 4.1.
Some dialects maintain a separate phoneme [1], but in this dialect, [n] only appears before a ve-
lar consonants and in the loanword [Sanra] ‘genre’ — nasal+[r] sequences otherwise do not ex-
ist, and the prevocalic [n] found in other dialects is pronounced as [n] (thus, hannja ‘duck’, not
hayna). Finally, the pre-glottalized consonants such as [?m] and the medially-glottalized conso-
nants such as [m?m] represent the pronunciation of what is spelled <pm> and <bm> respectively.
An oral stop is found in other dialects and in the speech of older generations in this dialect, but in
the variety represented here there is a glottal stop, and no oral stop.

The palatal lateral [A] which is written <lj> functions phonologically as a single sonorant,
and participates in a long ~ short alternation [vieA£a] ‘brother (n.s)’ ~ [vieAa] ‘brother (a.s)’ that
is parallel to that of jielli ‘fish-drying rack (n.s)’ ~ jielli ‘rack (a.s.)’. There is also a lateral plus
glide cluster which functions as a bisegmental sonorant-initial cluster, as in oljju ‘oil (a.s.)’,
which engages in a vowel-epenthesis alternation — see oloju ‘oil (n.s.)” — which is parallel to




that of moreji ‘berry (n.s.)’ ~ morjji ‘berry (a.s.)’. From what we can determine, the cluster /jj is
not phonetically different from the palatal lateral of [vieA£a]. The spelling system represents [A]
of [vieAAa] ‘brother (n.s)’ as viellja, in contrast to identical oljju ‘oil (a.s.)’, doubling the letter
for the glide rather than that for the liquid. The spelling does not represent the difference be-
tween [vieka] ‘brother (a.s)’ spelled vielja and [oloju] ‘oil (n.s.)’ spelled olju. Our transcriptions
resolve the ambiguity by notating the monosegmental palatal lateral as [F], and notating the sepa-
rable bisegmental cluster — which is, phonologically, always has a long glide — as [ljj]. This
should not be construed as meaning that viel/a and oljju have phonetically different clusters. As
to whether the consonants of viella (n.s.) and viella (a.s.) are themselves phonetically distinct (in
terms of length), we take this matter up in section 3. There are very few examples of either vari-
ety, /K/ or /1j/.
The Northern Saami orthography generally represents these consonants as follows.

(7 [pl=<p> [t] =<t> [ts] = <c> [tf] = <¢> [k] =<k>
[f] = <f> [s] =<s> [f]1=<s>
[b] = <b> [d] = <d> [dz] = <z> [d3] = <z> [g] =<g>
[v]=<v> [0] = <d>
[hp]=<hp>  [ht]=<ht>  [hts]=<he>  [hef]=<he>  [hk]=<hk>
[pp] = <pp> [tt] = <tt> [tts] = <cc> [ttf] = <cc> [kk] = <kk>
[ff] = <ff> [ss] = <ss> [ff] = <8s>
[bb] = <bb> [dd]=<dd>  [ddz]=<zz>  [dd3]=<zz> [gg]=<gg>
[vVv] = <vv> [00] = <dd>
[m] = <m> [n] =<n> [n] = <nj> [n] =<p>
[mm]=<mm> [nn]=<nn> [nn] = <nnj>
[?m] = <pm> [?n] = <tn> [?Pn] = <tnj,kn>

[m?m] =<bm> [n?n] = <dn>
[r] = <r>,[1] = <I>
[rr] = <> [11] = <1I>

[A] = <lj>, [KA] = <lIj>

[n?n] = <dnj,gn>
[i1=<>
[i3] = <>

[h] = <h>

The orthographic system is context-sensitive, in that for example <bm> can also represent an
epenthetic vowel before a preglotalized nasal in <fierbmi> [fiere?mi] ‘fishing line’; likewise,
<gg> represents [kk] in <aiggi> [aaikki] ‘time (a.s)’. Preaspiration can be represented as ht
(goahti ‘hut’) or ¢ ([baaihtiht] = <baitit> ‘to shine’). Data are given here in an orthography which
compromises between IPA symbols and standard Saami orthography as follows:

(8) IPA present transcription
ts C
dz z
tf ¢
dz z
§ $
n nj



Otherwise, transcriptions, rather than orthography, will be used here.
Saami has a series of so-called Q3 extra-long consonants, which can be divided into two
groups. The first is the extra-long version of the voiceless preaspirated consonants.

(9)  hhp hht hhe hh& hhk

There is a clear phonetic difference in short and long preaspiration between [ht] and [hht], as re-
flected in our transcription. In the Saami orthography, these are spelled as <htt> for [hht], vs.
<ht> for [ht] etc (or <t> vs. <tt> in <muitit> = [muihtiht] ‘to remember’, <muittat> =
[muihhtaaht] ‘2s remember”).

The second group of over-long consonants contains single consonants without preaspira-
tion. The Q3 consonants are as follows, C'C indicating surface over-length.

(10) ff s's $'§
V'V 0'0
m'm nn nnj
rr, I'l

We discuss the phonetic and phonemic status of Q3 consonants below.
2.2.  Vowel inventory
The surface vowels of Saami are those in (11).

(11) iueoaod?’
1;u:e:o0:a:

We do not generally mark the rather subtle distinction between short [a] and [o], which appears
in the final (unstressed) syllable, but we suspect that it can be predicted based on properties of
the preceding syllable, though the prediction is not trivial — a deeper investigation into the final
[a, o] difference is a topic of current research.

In addition, there are numerous diphthongs and triphthongs, which includes a surface
distinction between long and short diphthongs (‘centrifugal’ and ‘centripetal’, respectively, in
the terminology of Sammallahti 1998),* which we mark below with a breve on the first member
of the diphthong. A non-exhaustive list would include:

? Three other vowels can be found: front out-rounded [y], central in-rounded [ii], and front rounded [@]. These vow-
els only appear in recent Norwegian loans; we have not studied the extent to which they may be replaced by other
vowels as loanwords become assimilated.

? A salient cue for distinguishing long and short diphthongs is the pitch contour. Long (‘centrifugal’) diphthongs
have a distinctly falling pitch and short (‘centripetal’) diphthongs have a more level pitch. This enhances the du-
rational cue, where long diphthongs are around twice the length of short diphthongs.



(12) ie uo ea oa
ui el o1 aai 1u ou eu au
1e1 uol eai oai ieu uou eau oau

1e Uo €a 0a ui éi 0i ai

e o o

There a marginal contrast between [au] and [aau] — generally, we find [aau], but we have also
encountered njauge ‘smooth-coated dog’, raussa ‘baby diapers (a.s.)’. The contrast between [ai]
and [aai] is more robust, for example baihka ‘shit’, gaiba ‘cap with bill’, gaihkaat ‘contrarian’
skaihpi ‘person with long nose’ vs. caaimmas ‘laughter’, laaigadit ‘to pry a flake off’, aaigi
‘time’, daaigi ‘dough’.

The orthography distinguishes short, back <a> from long, front <a>. The vowel <a> is
generally realized as [a] and <a> is realized as long front [aa], assuming the IPA standard for the
low front vowel. The correspondence between the orthographic vowel difference and the pho-
netic vowel of this dialect is somewhat irregular, so <sivva> ‘reason’ is pronounced [sivvaa]. A
surface distinction emerges in certain contexts, where the short back vowel <a> is lengthened to
[aa], which while phonetically long, is qualitatively and quantitatively different from the under-
lyingly long central-front vowel /aa/ i.e. <a>. As discussed in section 6.5, short /a/ lengthens be-
fore a weak-grade sC cluster, thus <gaskka> [gaaska] ‘distance (a.s.)’ from /gaska/, to be con-
trasted with vs. <gaskka> [gaaskaa] ‘he gnaws’ from /gaaskaa/. As far as we have been able to
determine, shortened /aa/ is identical to underlyingly short /a/, and [aa] only arises from /a/ under
restricted circumstances. We write [a] for the short vowel which has a single quality, and [aa] —
the basic long front low vowel — vs. marked [aa] for the distinctly back lengthened low vowel.

In some words, final short a is quite short and schwa-like, for example vuoksa ‘depth of
fabric’, bahhka ‘package’, bihhka ‘tar’, penna ‘pen’, and in others it is longer and more a-like —
bahhta ‘buttocks’, dolla ‘fire’, sohhka ‘family’. There is, in addition, a distinct long aa as in
vitoksaa ‘bull’, vivvaa ‘son-in-law’. We hypothesize that the half-long vowels of bahhta, dolla,
sohhka can be predicted from underlying short /a/, the vowel that we assume to be underlying in
vuoksa, bahhka, bihhka, penna, but this is a matter to be taken up in a separate study. Although
examples of a in word-medial position do not figure into the present analysis, the difference be-
tween <a> and <a> is more clearly recogniseable as fundamentally a phonetic vowel length dif-
ference in forms such as [bahanaalaga] ‘untamed reindeer (a.s.)’, the antepenultimate syllable
being significantly longer than other syllables in the word.*

An epenthetic vowel [9] is reported for some dialects of North Saami, for instance Bye
2002 gives skitollofii ‘owl (n.s.)’ (p. 139), fierrap?mii ‘fishing net (n.s.)’” (p. 146), but we find
that this epenthetic vowel is [a] which harmonizes under certain conditions to [e o], thus
[skuolefi], [fiere?mi], also [oloju] ‘oil (n.s.)’, [muloju] ‘melje’, [skuolafaai] ‘owl (ill. sg)’. In this
dialect, the vowel becomes [0] between round vowels (but not after the diphthong [uo]), and [e]
before front vowels. The epenthesis alternation is discussed in more detail in section 6.3.

The question of stress is complex. Exceptionlessly, the pitch-peak of a word is on the first

* In Kéven et. al. 1998, the word is given as <bahanalaga>, indicating long vowels in the second and third syllables
— as we have mentioned, there is significant variation in the language. The dictionary lists both gistta and gistta
‘reindeer gloves’, and we have recorded both pronunciations of this and other words.
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syllable, and citation-form final syllables also have a somewhat raised pitch. It is uncontroversial
to say that in e.g. [goahti] ‘big tent (n.s.)’, the stem-penultimate syllable is stressed, and since the
vast majority of data which we present are from disyllables, the locus of gradation is almost al-
ways obviously the stresed syllable (and following onset). Nouns such as [fabrihhka] ‘factory
(n.s.)” have the pitch peak on the first syllable, but phonologically behave as though the stress is
on the penult, thus [fabri'hhka]. Certain case endings have allomorphic alternants depending on
even / odd syllable count, thus [bea?nag-itta] ‘dog il. pl.” vs. [muitalus-aije] ‘story il. pl.”. Sur-
face trisyllabic stems like fabrihhka behave like disyllabic goahti — [fabriihka-ije], [goodi-je]
— which is explained if the allomorphy rule is stated not in terms of actual even / odd syllable
count of the word, but in terms of alternating stress, where the stem-initial syllable of fabrihhka
is exceptionally ignored for stress. It is at this point difficult to say whether medial odd-
numbered syllables have an autonomous durational or pitch-related phonetic correlate of alter-
nating stress. We will, at any rate, presume that stress is on the stem-penult.

2.3.  Other Phonetic Notes

The glides [j, w] can appear postvocalically in the coda, and the question arises whether the seg-
ment is a glide or a vowel, i.e. is it more accurate to transcribe [VjC, VwC] or [ViC, ViC]. Pho-
nologically speaking, the segments clearly behave like consonants, as discussed in 6.1. On the
surface, the glide’s phonetic value varies subtlely between strong grade [Vj*C, Vw'C] with a
longer vowel-like segment, and weak grade [VjC, VwC] with a shorter and more closed glide.
Examples of the difference are below.

(13) NS AS
diw'ri diwrri ‘insect’
hew'ro hewrro ‘damp’
sij'vu sijvvu ‘travel conditions’
buw'ru buwrru ‘porridge’

The alternation between [w'] and [w], idem [j] and [j], is a consequence of gradation. The sur-
face difference between the homorganic vowel + glide sequence [uwC] and [uuC] is made clear
by the minimal pair [buwrru] ‘porridge (a.s.)’ and [buurru] ‘Taurus (a.s.)’. The auditory effect of
the glide/vowel difference is that in [sijvvu, buwrru], the vowel is more lax that the vowel would
be elsewhere. It is uncertain whether in examples like [sij'vu, buw'ru] there is phonetic neutrali-
zation between strong-grade /ij/ and /ii/ or /uw'/ and /uu/: there does not appear to be a phonetic
difference between the vowel+glide sequence of [bijhpu] ‘pipe (n.s.)’ = /bijhpu/ and the long
vowel of [giithpu] ‘pain (a.s.)’, but more extensive phonetic research is required to give a definite
answer to this question. We know of no minimal pairs which decide the question.

When we have occasion to give examples with a word-final stop, which is always ¢, we
will write <t>, which is pronounced as [ht] before pause and as [h] otherwise, thus leat ‘they are’
is pronounced [leaht] prepausally, but [leah] in leat go ‘are they?’, leat maanaat ‘they are chil-
dren’, leat oahhpaheaZzZit ‘they are teachers’.

11



2.4. Distribution

The distribution of segments in Saami is far from free, and there are significant restrictions on
where certain segments can appear. A number of these restrictions pertain to whether a sound is
in an even-numbered, odd-numbered, or syllable-final position. These patterns are orthogonal to
the focus of this paper, which is on consonantal alternations in disyllabic stems, but is ultimately
connected in terms of higher-level prosody.

The most important restriction relevant to this paper pertains to laryngeal contrasts in
stops. The voicing contrast is not highly robust in the language. The voiceless stops /p t k/ in ini-
tial and intervocalic position appear primarily in recent loanwords, cf. iiniversi[t]eehta “univer-
sity’, [kla[plealla ‘chapel’, me[klaanihkar ‘mechanic’, u[pluneantta ‘opponent’, mara[tloona
‘marathon’, maa(tlema[t]ihkar ‘mathematician’, [k]apteai?nu ‘captain’, [k]aalahka ‘calcium’,
[flaanka ‘tank’, [k]rea[t]ivi[f]eehta ‘creativity’, [f]eaksta ‘text’, [plenn:a ‘pen’. These stops are
aspirated similar to voiceless stops of English. Most common in initial position are b, d, g, which
are often voiced. The affricates ¢, ¢ freely appear in initial position (¢ierraa ‘crybaby’, coauji
‘stomach’, caallin ‘(product of) writing’, cuummaa ‘kiss (a.s.)’, culehci ‘protrusion’) where they
appear only lightly aspirated, and the voiced affricate counterparts Z, z do not appear at all. The
reason for a limited voicing contrast with plain stops but not affricates is that the initial voiceless
stops come from loanwords and the source languages for loanwords (Scandinavian or Finnish)
do not have affricates.

Clusters of voiceless obstruents are possible in the language. Initial sC clusters such as
stal'lu ‘troll’, stuoris ‘large’, spaabba ‘bowl’, skuihti ‘opening’, and medial sC clusters as in
basste ‘spoon’, lassta ‘leaf’, gissta ‘reindeer gloves’, maaski ‘journey’, sarvvaskat ‘fur from
buck’ exist in non-loans and loans; other medial fricative plus voiceless stop clusters are found
as in beskos ‘swallow (bird)’, bestor ‘bird sp.’, gaafti ‘jacket (acc. sg)’. Voiceless stop clusters,
which are limited to &z, kc, k¢, plus non-native clusters as in kapteai?nu, are found in e.g. gaakti
‘jacket’, mokta ‘inspiration’, roakci ‘dent’, coakci ‘foothold’. Voiced consonants do not appear
in obstruent clusters.

A distributional issue which is important to this paper is that it is rare to find nominative
singular nouns that have a single voiced stops (except after diphthongs ending in i or u, or after a
consonant). Nouns like leade ‘shed type’, stoobe ‘can’, and boazu ‘reindeer’ are quite uncom-
mon, though b, g, z, Z (not d) are very common in accusative singulars. After a diphthong ending
with a high vowel, single voiced consonants are not unusual: gaiba ‘bill of cap’, nieida ‘daugh-
ter’, sieidi ‘offering stone’, aigi ‘time’, naaudi ‘predatory animal type’, ruibi ‘frown’ and
daauda ‘sickness’ are representatives of a large class of words. This distribution is tightly con-
nected to gradation.

While this paper focuses on describing the facts of gradation rather than presenting a de-
tailed theoretical analysis of gradation, we nevertheless need to make explicit some underlying
assumptions about segmental representation relevant to the nature of gradation as a process. We
treat preaspirated consonants such as A¢, ip as being underlying single aspirated segments, thus
phonetic daahpi is phonologically /daap"i/, i.e. the medial consonant is aspirated — it is
[+spread glottis]. As noted above, there are also post-aspirated stops as in mekaanihkar ‘me-
chanic’, but the realization of aspiration as post-aspiration is restricted to pre-tonic position in
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loanwords, where preaspirated, glottalized and long segments do not appear. The alternation
Ciehka ~ Ciega is thus a deaspiration alternation, rather than a cluster-simplification one. Q3
preaspirates as in [¢ohhka] ‘top (n.s.)’ are then long aspirates, that is /Cok™a/. Analogously,
preglottalized nasals are treated as [+constricted glottis] nasals, so phonetic [bo?ni] ‘bottom
(n.s.)’ is phonological /boni/, and interrupted nasals (as in [bon?ni] ‘bottom (a.s.)’) are long ver-
sions of these. Though (single) b, d, z, z, g are phonetically voiced at least in inter-sonorant con-
text, they are not necessarily phonologically / underyingly voiced. However, we assume that the
geminate voiced stops bb, dd, zz, zz, gg are phonologically voiced, since they contrast minimally
(and alternate morphophonologically) with unaspirated geminate voiceless stops.

3. Q2 and Q3

While the existence of three phonological consonant grades is not controversial in the study of
Saami, it is nevertheless crosslinguistically controversial to posit three-way length contrasts, and
simply presuming a ternary length contrast without further analysis may obscure more interesting
details of the language (see for example the case of Estonian — Lehiste 1966, Prince 1983 —
which phonologically has an ordinary two-way segment length contrast interacting with surface-
contrastive foot structure to yield a three-way surface difference). Here we consider basic pho-
netic and distributional data relevant to whether the language has more than a binary length con-
trast — a theoretically significant finding, if it holds up — and, if it does, how is that difference
represented?

The following examples make a prima facie case for vowel length contrasts in the first
syllable.

(14)  balu ‘fright (a.s.)’ staalu ‘troll (a.s.)’ staallu ‘troll (n.s)’
dola ‘fire (a.s)’ geeso ‘cradle’ goolli ‘gold (a.s)’
gobi ‘depression (a.s)’ stoobe ‘can’

i?mi ‘uncle’s wife (n.s.)”  lii?mi ‘broth (i.s.)’
du?mui  ‘judgment (i.s.)’ duu?mi  ‘bird-berry (i.s.)’
horhtit ~ ‘dog sp. (n.p.)’ hoorhtit  ‘dog sp. (a.p.)’

dikkit  ‘parliament (n.p.)’ diikkit ‘parliament (a.p.)’

Diphthong length differences are also justified by examples such as the following, which shown
both inter- and intraparadigmatic alternations

(15) luodda  ‘road (n.s.)’ luotta ‘road (a.s.)’
lio?ni  ‘dirt (n.s.)’ ruo?ma  ‘tracebearer (a.s)’
Clionjaa ‘goose (n.s.)’ cuonju  ‘ice crust (n.s.)
gtioddu ‘stump (n.s.)’ fuo0du  ‘wild animal (n.s.)’
guiottu  ‘stump (a.s.)’ fuodu ‘wild animal (a.s.)’

Without going so far as to conclude that long and short vowels and diphthongs have unrestrictive
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distribution in underlying representations,” we conclude that vocalic length should be included in
transcriptions, even if it turns out to be in part predictable. It is clear that there is no automatic
open-syllable lengthening, as found in some Germanic languages.

Two durationally-distinct degrees of preaspiration are clearly present in the language, as
shown by the following examples.

(16)  miehhki ‘sword (n. s)’ miehki  ‘sword (a. s)’
loahhpa ‘end (n.s)’ loahpa  ‘end (a.s)’
muohhtaga  ‘snow (a.s.)’ gichta ‘hand (n.s.)’

Three degrees of intervocalic consonant durational difference also exist.

(17) guos'si  ‘guest (n.s.)’ viessu  ‘house (n.s)’ viesu ‘house (a.s.)’
ruollaa  ‘rude person (n.s)’ ruollaa  ‘rude person (a.s)’ njuola  ‘arrow (a.s.)’
ruos'sa  ‘cross (n. s.) ruossa  ‘cross (a.s.)’ ruosa ‘Sweden (a.s.)’

It is important to notice that all examples of Q3 consonants — long pre-aspirates and
CC' — are preceded by a short vocalic nucleus, and all examples of Q2 consonants — simple
preaspirates and CC — are preceded by a long nucleus. Our systematic finding is that the surface
distinction between Q2 and Q3 is surface-predictable in this dialect, once vocalic length is taken
into consideration: a long consonant (preaspirate or geminate) is Q2 after a long vowel or diph-
thong, and Q3 after a short vowel or diphthong. There are no examples of long vowel or diph-
thong plus long preaspiration, or short vowel and short preaspiration; similarly, there are no ex-
amples of long vowel or diphthong plus long geminate, or sort vowel plus short geminate. The
triple ritossa / ruossa / ruosa demonstrates a three-way duration-based contrast, but does not
establish whether the contrast is based on the consonant or the diphthong.

Reputed minimal pairs illustrating the difference between Q2 and Q3 are hard to find. For
example, <ohca> ‘blouse pouch’ and <ohcca> ‘s/he searches’, which supposedly illustrate the
difference with the former being Q2 and the latter being Q3, do not have different consonant
lengths in this dialect although they have different final vowels — [ohhca] ‘blouse pouch’,
[ohhcaa] ‘s/he searches’. Orthographic <ballu> (bal’lu in Kéven et al.) ‘testicle’ versus <ballu>
‘fear’ differ in vowel quality in any account, and in vowel length as well in this dialect (‘testicle’
= [baallu], ‘fear’ = [balllu]). The supposed perfect minimal pair <garru> ‘he consents’ and
<gar’ru> ‘consenter’ are in fact homophonous [gaarru].

We therefore measured the duration of supposed Q2 and Q3 consonants in the context
where we find no difference, namely geminates and preaspirates after short vowels. We com-
pared words of the type CoVCV with a single short V and Q2 / Q3 consonant, the difference be-
ing determined either ‘reputationally’ (marked orthographically including via diacritics in the
dictionaries of Kéven et al. or Nielsen, or thanks to personal communication with Pekka Sam-

> On the contrary, we assume that diphthong length is predictable, though a full investigation of those predictive
principles is beyond the scope of this paper. We will allude to relevant generalizations as they become germane to
the discussion.
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mallahti), or by the morphophonemic evidence of gradation (whether the weak grade of the con-
sonant is Q2 with preceding long vowel — presumptive Q3 — or Q1 with preceding short vowel
— presumptive Q2). In the first set of words, we considered pairs such as supposed Q2 ballu
‘fear (n.s.)’ vs. Q3 bollu ‘bowl (n.s.)’, with comparable numbers of sibilants, voiced fricatives, /,
r and nasals. The second set of words compares pairs such as supposed Q2 bahhta <bahta> ‘butt
(n.s.)’” and bahhka <bahkka> ‘package (n.s.)’.

The graph below plots the duration of the geminate consonant against the duration of the
preceding vowel in 36 tokens, with the two supposed consonant quantities marked.

Graph 1: Duration of geminates
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It can be seen that the durations of the two consonant types overlap, and that there is no measur-
able difference between Q2 and Q3 in this context. If the two consonant types were phonetically
distinct, we would expect the shorter Q2 consonant durations to cluster towards the left side of
the graph and the longer Q3 durations to cluster to the right, but they do not. Mean vowel dura-
tion is 99 ms; mean consonant duration of the supposed Q2 consonants is 330 ms and for sup-
posed Q3 it is 341 ms: the difference between these numbers is not statistically significant. Inter-
estingly, though, as can be seen from the downward trend in vowel versus consonant duration,
vowel and consonant duration are inversely correlated, a statistically significant correlation
(p<.001). That is, V and C are in an isochronous, trade-off relation, suggesting an abstract pho-
netic goal of constant timing, a state that permeates our phonetic findings.

We find similar non-distinctness in the duration of preaspiration in graph 2, which shows
the durational values for 45 tokens of aspirated stops after short vowels.

15



Graph 2: Duration of geminates
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Mean vowel duration here is 72 ms. The mean durations of aspiration (Q2 = 284 ms, Q3 = 308
ms) and stop closure (Q2 = 132 ms, Q3 = 139 ms) are not significantly distinct, and it can be
seen that the durations of the two supposed consonant degrees overlap substantially.

Even though the difference between Q2 and Q3 is not minimally contrastive (forming the
basis of minimal pairs), there are clearly two non-contrastive, phonetically different durations of
geminate and preaspirated consonant, correlated with the length of the preceding vowel. The
mean durations (N=108) of vowels and consonants for all combinations of geminate and single
consonants after long and short vowels are given in (18).

(18) (V)V, duration  C duration C quantity example
VV,CCV 215 276 Q2 (baallu)
V,CCV 105 338 Q3 (ballu)
V,VCV 305 107 Q1 (staalu)
V,CV 130 120 Q1 (balu)

The relations between V and C duration are graphed below.

Graph 3: Vowel / Consonant duration patterns
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The difference between simple vowel (a,e,0,i,u) and diphthong (ie, uo, ea, oa) is statistically in-
significant in these durational patterns — what matters is the distinction long (ee, ea, uo) versus
short (e, €a, 10). The duration of short vowels is not significantly determined by whether the
following consonant is long or short (the difference 105 ms for VCCV versus 130 ms for VCV is
not significant), thus the duration of a in words like ballu ‘fear (n.s.)’ and lassa ‘threshhold
(n.s.)’ is not statistically distinct from that in balu ‘fear (a.s.)’ and lasa ‘threshhold (a.s.)’. The
durational difference for single consonants after short vowels (107 ms) versus long vowels (120
ms) is not also significant, thus s has the same duration in words like gusa ‘cow (a.s.)’, laase
‘window (n.s.)” and viesu ‘house (a.s.)’.

However, the difference in the duration of long vowels before single C (305 ms) and
geminate C (215 ms) is highly significant (p <.001). Thus aa in laase is much longer than aa in
gaassa ‘cashier’ and uo in vuoou ‘bottom (a.s.)’ is much longer than it is in vuoddu ‘bottom
(n.s.)’.° The length of a long consonant after a short vowel (338 ms) versus a long vowel (276
ms) is also significant (p < .001), so ss is longer in gitossi ‘guest (n.s.)’ than in guossi ‘guest
(a.s.)’.” Long vowels are maximally long in open syllables, and have a noteably reduced duration
in closed syllables. Long consonants conversely have their greatest duration after a short vowel.
Sequences which have a long vowel or a long consonant have very similar total durations, and
differ primarily in how the duration is distributed: to the vowel, the consonant, or more evenly
split.

Aspiration differences are even clearer, as seen in (19) —N =100.

(19) Vdur. hdur. stop dur. C quantity
\Y% 76 320 139 Q3
VvV 247 177 137 Q2

This relation is shown in Graph 4.

® Such duration-reduced long diphthongs are still longer than the phonologically short diphthongs of gitoddu stump
(n.s.)’.

” The durational ratio of surface Q2 to Q3 is .81, less distinct but similar to the ratio found by Magga 1984 for his
three speakers (.69, .69 and .75).
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Graph 4: Vowel / Aspiration duration patterns
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Again, the monophthong / diphthong distinction is not significant (for V or C duration), and stop
closure duration is constant across contexts. The differences in vowel and aspiration duration are
both highly significant ( p <.001) for the two grades of aspiration, and the durations stand in an
isochronous trade-off relation.

We conclude then that even though the distinction Q2 / Q3 is not contrastive for aspirates
and geminates, being predictable from vowel length, it is nevertheless a phonetic reality. As
such, we will include this phonetic fact in our transcriptions, so as to not prejudge the analysis of
the phenomenon.

4. The Gradation System: What Happens

Our main concern is the description of the gradation system. An illustration of a gradation alter-
nation is given in the case and number paradigm of the noun goahti ‘big tent’, (20).}

(20) singular plural
nominative goahti goaoit
accusative goaoi go0o0it
illative goahtaai goodije
locative goadis g000in
comitative £000in goodigon
essive goahtin

Case and number are marked by suffixation and the stem-internal consonantal modifications
known as gradation, which are similar to the better-known alternations in Finnish (Harms 1964).

Gradation also affects verb inflection, as seen in the following present and preterite para-
digms of boahtit ‘to come’.

¥ The forms given here are appropriate for the dialect — the written language has somewhat different endings, viz.
-guin for com. pl, -ide for il. pl. and -beahtti for 2d pres.
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(21) present preterite

Is boadaan boohten
2s boadaat boohtet
3s boahtaa boodi

1d boohte boodime
2d boahtibéahhte boodide
3d boahtiba boodiga
Ip boahtit boodimet
2p boahtibeehteht boodideht
3p boohteht boohte

We set aside investigation into the morphosyntactic contexts where gradation occurs, and focus
on the nature of the gradation alternation itself. Thus we concentrate on nominative singular vs.
accusative singular forms, and for parallel verbal examples, present tense 1p versus 2s forms.
The nominative singular, illative singular, and essive are referred to collectively as taking the
‘strong’ grade (similarly the 1s, 2s, 3p preterite are ‘strong’), and the remainder are referred to as
taking the ‘weak’ grade, referring to the phonological effect generally found in these contexts.
The general character of the gradation alternation is that the post-vocalic consonant is longer in
the strong grade and shorter in the weak grade; there are a number of additional segmental com-
plications and indeed contrary effects. Although the gradation alternations are largely predict-
able, some aspects are not predictable, for example, it is not possible to predict that ‘hay-rack’
alternates Q2 ~ Q1 (aahci ~ aazi) and ‘father’ alternates Q3 ~ Q2 (ahhéi ~ aahci). The question
of underlying representations is extremely complex and bound up in the theoretical details of the
formal analysis, which we do not pursue here. We believe that the weak grade form reflects un-
derlying prosody better, but the strong grade form tends to preserve segmental properties. At any
rate, we hold that the underlying form is abstract in the usual way that phonological representa-
tions are abstract — they are not just the nominative, or just the accusative.

In our presentation of gradation effects, we give the main effects that affect stems with
one intervocalic consonant first, starting with syllables having a bimoraic penult nucleus, and
then consider the restricted set with a Q3 ~ Q1 alternation in section 5. In section 6, we procede
to stems with a consonant cluster. A partial schematic representation of the alternation listing
some of the major manifestations of gradation is given below.

(22)  strong grade weak grade strong grade weak grade
.hp... ..b... ...hhp... ..hp...
...SS... .S ...S'S... ...SS...
...bb... ...pp... .. Vi's... ...JSS...
..I'Vs... ..ISS... ..rVb... ...Ipp...
..rVhp... ...thhp... ...ks... ...WSS...
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4.1.  Gemination (Q2)

The first gradation alternation is the Q2 ~ QI gemination alternation, which affects intervocalic
geminate fricatives and sonorants. We assume that these stems have underlying single conso-
nants, which are lengthened in the strong grade.

(23) NS AS
guolli guoli “fish’
staallu staalu ‘troll’
healla heala ‘heel of shoe’
viessu viesu ‘house’
siessaa siesaa ‘paternal aunt’
maannaa maanaa ‘child’
nuorra nuora ‘young’
nierra niera ‘cheekbone’
mearra meara ‘sea’
gaaffe gaafe ‘coffee’
fuodou fuodu ‘wild animal’
roaddi roadi ‘redness’
blaadoi blaadi ‘sheet, leaf, newspaper’
dievvaa dievaa ‘mound’
Ip 2s
beassat beasat ‘get away’
callit calaat ‘be alive’
goarrut goarut ‘sew’
jearrat jearat ‘ask’
leavvat leavat ‘disperse’
0a0dit oadaat ‘sleep’

A number of nouns have a voiceless geminate alveopalatal affricate in the strong grade,
which becomes [j] in the weak grade. These are cases corresponding to <dj> in the standard or-
thography.

(24) NS AS
vuocca vuoja ‘butter’
guocca guoja ‘wild sedge grass’
riecca rieja ‘noise’
siecCa sieja ‘pus, stuff in wound, eye gunk’
deacca deaja ‘tea’
gaacca gaaja ‘loud noise, clamour’
bieccu bieju ‘den’
oaccu oaju ‘insurance’
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veaccu veaju ‘one’s energy’

soacCi soaji ‘wing’

raacCi raaji ‘boundary between countries’
duiodei’ duoji ‘handicrafts’

suocCci suoji ‘shelter from wind’

Ip 2s

veacCit veajaat be possible

vuoccat vuojat swim

vuoccit vuojaat drive

We treat these stems as having underlying single /j/, a class of stems which is lacking from the
data of (23) but theoretically expected since other sonorants have been found to undergo a gemi-
nation alternation. The expected outcome of gemination in the strong grade would be *vuojja,
*veajjit, but intervocalic geminate j is nonexistent in the language. A segmental fortition rule
then applies, turning /jj/ into a palatal obstruent, specifically an alveopalatal in this dialect. The
appearance of a voiceless stop rather than a voiced one is unsurprising given that unmarked so-
norants are voiced but unmarked obstruents are voiceless.

4.2.  Gemination (Q3)

Another plainly length-related alternation is between long and overlong geminates. As noted
previously, Q3 and Q2 geminates are phonetically distinct, even though such differences are not
involved in minimal pairs in that they appear exclusively after short vowels and diphthongs,
where long vowels do not appear. As the following examples illustrate, Q3 geminates and short
vowels or diphthongs appear in the strong grade, and Q2 geminates and long vowels or diph-
thongs appear in the weak grade.

(25) NS AS
gol'li goolli ‘gold’
ruol'laa ruollaa ‘rude person’
duol'lu duollu ‘toll’
jielli jielli “fish-drying rack’
bol'lu boollu ‘wooden cup; bowl’
hurri huurri ‘newcomer’
burru buurru ‘Taurus’
jorri joorri ‘something that goes around’
pen'na peenna ‘pen’
cummaa cuummaa ‘kiss’
lum'ma luumma ‘pocket’

’ We do not treat the alternation in diphthong length here, and defer full analysis to a later work. A recurring gener-
alization is that the high diphthongs may be short before certain kinds of medial consonant and final vowel.
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binmnaa
bumrma
gum'mi
ruos'sa
guos'si
rissi
ruos-sa

Ip
viuos'sat

biinnaa
buumma
guummi
ruossa
guossi
riissi
ruossa

2s
vuossat

‘bit of something’
‘barracade’
‘eraser’

‘cross’

‘guest’

‘twig’

‘Russia’

‘cook’

To the above alternations we add the following examples with the palatal lateral.

(26) NS
diiol T
viel'fa

AS
duoPi
viel'a

‘reindeer skin’
‘brother’

If in fact the palatal lateral is intrinsically long, these forms could be transcribed narrowly as
[duol'Pi] ~ [duolli], [vielPa] ~ [viella]. Since there is no contrasting Q1 palatal lateral, we will
assume that /V'/ is always long.

4.3.  Aspiration

The third gradation alternation is between aspirated and voiced obstruent, whereby in the weak
grade, /hp ht hc h¢ hk/ become b, 0, z, Z, g — recall that <z> and <z> represent the voiced affri-
cates [dz] and [d3], which are plain stops. Examples of this alternation are found in (27).

(27) NS
Ciehka
Ciehkaa
neahpi
daahpi
geahCi
aahci
richpu
goahti
muohtu
staahta
aahpi

Verbal examples are in (28).

AS
Ciega
Ciegaa
neabi
daabi
geazi
aazi
riebu
goadi
muodu
staada
aabi

‘corner’

‘hidden treasure’
‘nephew/neice of man’
‘habit’

‘end’

‘hay-rack with hay’
‘poor guy’

‘big tent’

‘cheek’

‘state’

3 b

S€a
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28) Ip 2s

stoahkat stoagat ‘play’
viehkat viegat ‘run’
baahcit baazaat ‘remain’
boahtit boadaat ‘come’
diehtit diedaat ‘know’

All such stems have a long vowel or diphthong in the first syllable.
Given our treatment of /p and other preaspirates as fundamentally reflecting an aspiration
contrast, the data of (27) are phonologically re-analysed along the following lines.

29) NS AS
Ciek"a Cieka ‘corner’
neap"i neapi ‘nephew/neice of man’
daap"i daapi ‘habit’
geadli geaci ‘end’
aac’i aaci ‘hay-rack with hay’
riep™u riepu ‘poor guy’

That is, underlyingly aspirated consonants deaspirate in the weak grade.

We must also face the problem that the output of gradation applied to /ht/ is [0], not [d],
which would be expected by parallelism with /hp/, /hk/, /hé/ and /he/. A natural tack to take
would be to posit a rule which simply turns any d into [3] after a vowel; thus /muohtu/ — muodu
— [muodu]. That such a rule would have to be limited to postvocalic position is indicated by the
fact that [0] does not appear word-initially, and [d] does.

(30) daahpi ‘habit’ davvi ‘north’
deacca ‘tea’ dea?nu ‘large river’
diddi ‘salmon sp.’ diuras ‘expensive’
doaivu ‘belief’ doggi ‘stomach of ruminant’
duocci ‘handicrafts’ duvvaa ‘dove’

The stop [d] does exist post-vocalically as in (31): but as noted in section 2.3, it is possi-
ble to interpret the high vowels i, u before [d] as a glide, j, w.

(31) aaidi ‘fence’ dieudu ‘man’
buuda ‘shop’ daaidu ‘ability’
loaidu ‘sleeping place’ luoudi ‘wooden fishing float’
naaudi ‘predatory animal’ njeida ‘daughter’

Such data are no problem for an assumed lenition of d to [3], and in section 6, we show that
these postvocalic high vowels function like consonants. Another major class of examples of
postvocalic [d] includes with such as mearedi ‘fish net (n.s.)’, where the vowel e is epenthetic.

23



There are few nouns with non-epenthetic, clearly intervocalic d, as in leade ‘shed type’, and
some tokens of the accusative singular staada ‘state’ (alongside staada). Outside of gradation,
intervocalic lenition of d to J is even attested at the phrasal level, e.g. dus ‘you (loc. sg.)’, leago
ous bieragu ‘do you have meat?’. Thus the further adjustment of expected d to [3] is expected on
language-internal grounds, though given words like /eade, non-alternating [d] must be recog-
nised as a phoneme.

4.4.  Aspiration-lengthening

Another gradation alternation affects underlyingly moraic aspirated consonants, which appear as
long preaspirates in the strong grade and as simple preaspirates in the weak grade. In (32) we
provide examples of stems with a short diphthong and a long preaspirated stop. In the weak
grade — the accusative singular or 2 sg present — the diphthong is long and the aspiration is
shortened.

(32) NS AS
géahhcu geahCu ‘surveillance’
miehhki miehki ‘sword’
séahhka seahka ‘bag’
déahhka deahka ‘deck’
déahkki deahki ‘meat’
diehhpi diehpi ‘pompom’
cuohhki cuohki ‘reason, excuse’
doahhki doahki ‘lump (eg in soup)’
loahhpa loahpa ‘conclusion, termination’
Oahhpa oahpa ‘teaching, doctrine’
skuohhpu skuohpu ‘case’

Ip 2s

béahhtit beahtaat ‘deceive’
géahhcat geahcat ‘look’
guohhput guohput ‘mold’

The changes in preaspiration described in this and the previous sectrion are obviously disjunc-
tive. In the stems of 4.3, /hp/ becomes [b] in the weak grade, and in this group /hhp/ becomes
[hp] in the weak grade: it does not then become *[b]. We know of no reason to recognise short
diphthongs as an underlying lexical category in the language distinct from long diphthongs, even
though they are part of the surface phonological system, and we assume that short diphthongs
always derive by rule, thus underlying geahhcu, miehhki, seahhka, deahhka, deahhki, and
diehhpi (or analogous representations with simple aspiration and length being derived in the
strong grade) and there is automatic vocalic shortening before long aspiration.

Some stems have short simple vowels in the strong grade before a long preaspirated C,
and a long vowel before the plain preaspirate consonant in the weak grade.

24



(33) NS AS

lahhti laahti “floor’

ahh¢i aahci “father’

ahhku aahku ‘grandmother’
lahhpa laahpa ‘horn interface’
nahhki naahki ‘animal skin’
mohhki moohki ‘corner (natural)’
Cohhka ¢oohka ‘top’

duhhku duuhku ‘smudge’
lihhki liihki ‘skin (human)’
bihhci biihci “frost’

bihhka biihka ‘tar’

fysihhka fysiihka ‘physics’
faabrihhka faabriihka “factory’
hehhke heehke ‘hay frame’

Ip 2s

dahhtut daahtut ‘request’
mahbhtit maahtaat ‘know how’

We propose underlying forms such as /laahhti/, /aahhci/, /aahhku/, /laahhpa/, /moohhki/ and
/lithhki/. These examples are parallel to those in (32), differing only in whether the nucleus is
monosegmental or bisegmental.

The following nouns have what seems to be an unrelated alternation, involving vowel
length and a surface labial fricative of the type [¢] or [f].

(34) NS AS
rueetu ruuetu ‘bus route’
dupoeki duueki ‘handful of hair’
luppka luugpka ‘men’s upper garment’
mue@ki muu@ki ‘dung’

Saami has no surface contrast between [¢] and [f], and the transcription of this segment as [¢]
reflects a judgment about narrow phonetic transcription, but the sound in question might be
written as [f].

These data can be accomodated into the pattern of (33) by reconsidering the transcription
of the data. We propose that these stems do not contain ¢, at least phonologically, but rather
contain [u] followed by a preaspirated consonant, thus we retranscribe the data as follows.

(35) ruhhtu ruuhtu ‘bus route’
duhhki duuhki ‘handful of hair’
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We claim that the phonetic percept [¢] arises from phonetic implementation. When the vocoid u
overlaps preaspiration, turbulent airflow through the narrow lip opening results in a voiceless
labial approximant, which could be more narrowly transcribed as [u] or [¢@]. This gestural over-
lap and its perceptual consequences are represented schematically in (36).

(36) ruuhtu = ruuptu ruhhtu = rupoetu
{4 u ) ~{u | - lips
{ h } { h } .. larynx
LJunoo ] w[u o ] .. sounds like

The same phonetic process is also evident with the sequence [i] plus preaspiration, so that a nar-
rower transcription of relevant examples from (33) would be (37).

(37)  [liggki] [liigki] ‘skin’
[fysigcka] [fysiicka] ‘physics’
[faabrigckal] [faabriigka] ‘factory’

The reason for mentioning this phenomenon, especially in the case of /u+h/, is that the surface
result, [@], is very similar to an existing phoneme of the language, [f], and thus the issue of con-
fusability of segments arises. Insofar as [¢] is neither a phoneme of the language nor particularly
similar to [S] which is a phoneme, such a level of phonetic detail is omitted. We will encounter
this phenomenon again in section 6.4, where it is implicated in the alternation [sakta] ~ [sapta]
‘juice’, a borrowing from Norwegian saft — this indicates a perceptual connection between [f]
and low-level [¢@] derived from gesture-overlap as in (36).

4.5. Nasal glottalization

In nouns which have a sequence of glottal stop plus nasal (i.e. a preglottalized nasal) in the
strong grade, glottalization is lacking in the weak grade.

(38) NS AS
baa?ni baani ‘tooth’
daa?mu daamu ‘taming, training’
laa?na laana ‘heap’
raa?mi raami ‘boasting, prestige’
saa?ma saama ‘distant whispering sound’
loa?na loana ‘loan’
dea?nu deanu ‘large river’
loa?mi loami ‘gap, open space’
goa?ma goama ‘overhanging edge’
ruo?ma ruoma ‘tracebearer’
lie?ma liema ‘broth’
duo?ma duoma ‘bird-berry’

26



jie?na
vuo?na
suo?na

Ipl.
oa?nut
rie?mat
hu?mat
a?tnit
jaa?mit

jiena
vuona
suona

2s
oanut
riemat
humat
anaat
jaamaat

‘voice’
“fjord’
‘vein, sinew’

‘get shorter’
‘start to do’
‘speak’

use
‘die’

The occurence of glottalized nasals in the language is restricted, and it will be noticed that in the
above data, the preceding onset consonant is oral. Historically, geminate nasals partially oralized
when the preceding onset was oral (Sammallahti 1998). As far as we can determine synchronic-
ally, all geminate nasals are either preceded by a nasal in the preceding syllable (maannaa
‘child”) or are weak grade variants of (glottal) nasals after continuant sonorants (Caalmmi ‘eye
(a.s.)’, cf. caale?mi ‘eye (n.s.)’) and “overlong” nasals (bum'ma ~ buumma ‘barracade (ns, as)’).
The class of stems with glottalized nasals also includes roots with short monophthongs,

given in (39).

(39) NS
la?nja
a?nu
ga?mu
ra?ni
¢i?ma
cotma
gutna
hi?mu
1?mi
jo?nja
ro?nu

AS
lanja
anu
gamu
rani
¢ima
coma
guna
himu
imi
jonja
ronu

‘room’

‘use’

‘instinct’
‘crumb, morsel’
‘bend, bowing’
‘mound’

‘ash (tree)’
‘desire’
‘uncle’s wife’
‘lingonberry’
‘fem. rein which is currently calfless’

There are also stems with high-vowel initial diphthongs, having a short diphthong in the strong

grade and a long diphthong in the weak grade.

(40) NS
guo?mi
buo?nji
fuo?ni
luo?ni
duo?mu
luo?mu

AS
guomi
buonji
fuoni
luoni
duomu
luomu

‘roof of mouth’
‘hard part of horn’
‘bad’

‘dirt’

‘judgment’
‘holiday’
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juo?mu juomu ‘sheep's sorrel, sorrel’

viuo?mi vuomi ‘broad, marshy river valley’
Ipl. 2s

fuo?nut fuonut ‘get worse’

die?nut dienut ‘hem clothing’

slie?njut Slienjut ‘gleam’

The data in (38) and (40) reflect an interesting generalization about the distribution of length in
diphthongs in the language. While ea, oa are nearly always long, ie, uo are often short, and
length depends on the grade, the kind of following consonant, and the vowel of the following
syllable. Here we observe that the short diphthongs are followed by i, u. In other areas of the
phonology, i, u and aa act as a class with respect to the length of the diphthongs ie, uo,'’ trig-
gering short diphthongs. Our data do not include any noun stems with glottalized nasal having aa
in the second syllable, so we do not know if such nouns also show short diphthongs in the strong
grade, but we predict that they would.

4.6.  Interrupted Nasals

Related to deglottalization is a process whereby glottally-interrupted nasals of the strong grade
become pre-glottalized in the weak grade.

(41) NS AS
gun?ni gu?ni ‘honor’
biem?mu bie?mu ‘food’
ean?ni ¢a?ni ‘mother’
boan?nji boa?nji ‘husband’
bon?ni bo?ni ‘bottom’
fin?nu fi*nu ‘project, enterprise’
sum?mi su?mi ‘sum’
Ipl. 2s
biem?mat bie?mat ‘feed’
cam?mit caa?mat ‘hit, thrash’
cim?mut ci?mut ‘hold on’
duon?njat duo?njat ‘patch a hole’

Interrupted nasals are not very frequent in the language, so it is difficult to extract clear generali-
zations regarding the diphthong-length generalizations in these data.

' Diphthongs cannot generally precede the underlying vowels e, o.
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4.7.  Voicing

One manifestation of gradation involves a voicing alternation in stops (some of which are affri-
cates), where the strong grade has voiced geminate stops and the weak grade has voiceless gemi-
nate stops. The data of (42) illustrates this pattern after long vowels and (non-high) diphthongs.

(42) NS
speazzi
loazzi
baazzi
jeaggi
deaddu
faaddaa
reabbaa
roadda
daabbaa
aagga
goabbaa
aazza

Ipl.
aabbut
Caabbut
gaaddit
oazzut
soabbut
speazzut

AS
speaccCi
loacci
baacci
jeakki
deattu
faattaa
reappaa
roatta
daappaa
aakka

goappaa
aacca

2s
aapput
Caapput
gaattat
oaccut
soapput
speaccut

‘flat-chested person’
‘abated wind’
‘obelisk, monument’
‘marsh’

‘weight’

“fire-starter (tinder)’
‘crab’

‘club, bat’

‘upper forearm marrow bone’
‘objection, pretext’
‘which of two’
‘grandfather’

‘boil over’
‘become prettier’
‘believe’

‘get, can’

‘walk with a stick’
‘slap’

The same alternation exists after short monophthongs.

(43) NS
loddi
diggi
biddu
biddi
cigga
gabba
boddu
bodda
roggi
mugga

AS
lotti
dikki
bittu
bitti
cikka
gappa
bottu
botta
rokki
mukka

‘bird’

‘parliament’

‘woman’s winter legging’
‘sappy wood’

‘dog name’

‘all-white reindeer’
‘chapter’

‘time’

‘depression, hollow’

-

jug’
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Ipl. 2s

addit attat ‘give’

baggat bakkat ‘swell’
coggat cokkat ‘put stuff’
riggut rikkut ‘become rich’
roggat rokkat ‘dig’

suddat suttat ‘melt’

viggat vikkat ‘try’

With high diphthongs, the length of the diphthong correlates with the following vowel and the
grade of the consonant. When the following vowel is u, i, aa, the diphthong of the first syllable is
uniformly short in strong and weak grades.

(44) NS AS
gieddi gietti ‘meadow’
duoggi duokki ‘clump in hair’
guoddaa guottaa ‘mattress’
muoddaa muottaa ‘reindeer fur dress’
ruobbi ruoppi ‘wart’
guoddu guottu ‘stump’
duobbaa duoppaa ‘one / other’
juobbaa juoppaa ‘one of two’
duoddi duotti ‘st. which helps protect or economize’
guoggi guokki ‘very bent one’

We find the same pattern in verbs, noting that verbs with the underlying theme vowel aa are al-
ways non-gradating. In verbs whose second stem vowel is /i/, the length of the vowel in the first
syllable is determined by the underlying quality of the second vowel, which in the examples be-
low changes to [a] in the 1st and 2nd person singular.

45) Ipl. 2s
cuoggut cuokkut ‘prick, make a hole’
Cuozzut cuoccut ‘stand’
duoddut duottut ‘dare’
duoggut duokkut ‘be lumpy’
guoddit guottat ‘carry’
guoggut guokkut ‘bend’
juoddit juottat ‘be restless’
ruobbut ruopput ‘get a rash’

When the second syllable contains underlying a, the diphthong alternates between short in the
strong grade and long in the weak grade.
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(46) NS AS

biegga biekka ‘wind’

viogga vuokka ‘fishhook’

cuozza cuocca ‘membrane’

liodda luotta “footprint, road’

Ipl. 2s

bieggat biekkat ‘blow (wind)’
cieggat ciekkat ‘sink in’

gieggat giekkat ‘grow new branches’

5. Q3 ~ Q1 alternations

In the preceding section, alternations with geminates and aspirates have involved longer conso-
nants in the strong grade and forms that are one length-degree shorter in the weak grade — Q3 ~
Q2 or Q2 ~ Q1 — and in all cases, the stressed nucleus is generally long (which shortens if the
consonant is Q3), save for the fact that high diphthongs are preditably short in certain contexts. A
number of stems have an alternation between a Q3 consonant (overlong geminate or preaspirate)
and a Q1 single, unaspirated (voiced) consonant. Nouns with preaspiration are seen in (47).

(47) NS AS
gohhpi gobi ‘depression in land’
jahhki jagi ‘year’
lihhpi libi ‘ridge’
lohhpi lobi ‘permission’
skuhhci skuzi ‘something crooked’
suhh¢i suzi “frost’
vihhki vigi ‘injury’
bohhtu bodu ‘isolated cluster of trees’
gohhcu gozu ‘wakenness’
rihhtu ridu ‘strong storm’
bahhta bada ‘butt’
johhka joga ‘river’
ohhca oza ‘pouch under blouse’
rihhpa riba ‘splinter, bit of straw’
ruhhta ruda ‘money’
skihhpa skiba ‘sickness’
sohhka soga ‘family’
stuhhca stuza ‘splash’

Examples of Q3 geminate consonants after short vowel are given in (48).
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(48) NS AS

dav'vi davi ‘north’

vas'si vasi ‘hatred’

las'si lasi ‘extras’

dil'li dili ‘situation’

as'si asi ‘back of a skin’

bih'li bihli ‘front of a sled’

bal'lu balu “fright’

gul'lu gulu ‘hearing’

risSu risu ‘shower’

viv'vaa vivaa ‘son-in-law’

nav-va nava ‘hairs soaked off hide’
gus'sa gusa ‘cow’

las'sa lasa ‘threshhold’

dol'la dola “fire’

jas'sa jasa ‘patch of late spring snow’
cad0a cada ‘carbon; charcoal’
nad-0a nada ‘axe handle’

gi0rda gida ‘spring’

suf-faa sufaa ‘sofa’

skah'ra skahra ‘continous rattling sound’
skuhra skuhra ‘snoring, rumbling’
cihra cihra ‘squeaking of mice’

Note that all such stems have a short monophthong: there are no alternations of the type *jahhki
~ jaagi, *soahhpi ~ soabi.
Examples of /j/ which hardens to [¢C] when geminate are in (49).

(49) icca ija ‘night’
lacCu laju ‘lead’
locci loji ‘subdued, tame’
succa suja ‘reason’

We do not find a noticeable difference in duration in the strong-grade stop here, though we have
not subjected such examples to careful instrumental investigation. The traditional Q3 consonant
corresponding to orthographic <dj> is phonetically [Zzz], thus /j/ does not in fact become tradi-
tional Q3 after a short vowel.

Bearing in mind that that there is no surface contrast between Q2 and Q3 after short vow-
els, a simple analysis of this pattern is that the medial consonant is a Q2 geminate or preaspirate,
and its duration is phonetically increased because the preceding nucleus is short. Thus the exam-
ples in (47) differ from those in (27) and (23) only in the length of the nucleus; phonologically
these data can be analysed as jahki ~ jagi and navva ~ nava.
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5.1.  Interim Summary

The portion of the gradation alternations which we have considered so far are summarized be-
low.

(50) 1~1 guolli guoli “fish’

1: ~ 11 penna peenna ‘pen’

hp~b daahpi daabi ‘habit’

hhp ~ hp miehhki miehki ‘sword’

?m~m jo?tnja jonja ‘lingonberry’

m?m ~ ?m gun‘?ni gu?ni ‘honor’

bb ~ pp gabba gappa ‘all-white reindeer’
6. Consonant Clusters

Stems with a medial consonant cluster exhibit a noticeably different pattern of alternations in
connection with strong vs. weak grades. Whereas stems with a single intervocalic consonant tend
to have a shorter version of the (onset) consonant in the weak grade, those with a medial cluster
tend to have a longer onset consonant in the weak grade. At the same time, there is usually an
increase in duration in the postvocalic coda consonant in the strong grade, though this is a pho-
netically subtle and non-contrastive lengthening. There is, in addition, a vowel epenthesis alter-
nation associated with the strong grade, along with certain segmental modifications.

Another property which sets C-cluster stems apart from ...VCV stems is that there are
fewer contrasts. Vowel length does not contrast, and there are fewer consonant types (only al-
ways-aspirated, preglottalized, or single plain stops, no underlying geminate consonants).

6.1.  Coda glides

The majority of stems with medial clusters have a sonorant plus C cluster. A number of such
stems have phonological glides /j/ or /w/ plus a consonant, which we begin with. There is a dif-
ference, discussed in section 2.3, in the quality of the glides in the strong and weak grades where
the strong grade glide is longer and more vowel-like and the weak grade glide is shorter and
more consonant-like. This justifies different phonetic transcriptions, even though in most exam-
ples one could attribute the difference to the number of consonants following. As (51) shows,
such stems have a longer glide plus a singleton consonant in the strong grade, whereas in the
weak grade, the final consonant is lengthened and the glide is not lengthened.

(51) NS AS
moj'vi mojvvi ‘chaos’
deaj'vu deajvvu ‘finding where one is going’
veaj'va veajvva ‘crank’
doajvu doajvvu ‘belief’
rujvi rujvvi ‘mess’
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saaj'va
dujrvi
sij'vu
lijva
guow'lu
coaw'ji
aaj'ru
jaawrri
muow'la
liew'la
daaw'li
leajra
reaj'su
aaj'saa
gaaj'saa
Caj'hni
how'ro
dij'la
beaj'vi
doawhli
bawhli
diw'ri
hew'ro
muw'ra
buwri
buwu

Ipl.
vaajlut
doajvut
laawlut

saajvva ‘fresh water’

dujvvi ‘disorder’

sijvvu ‘travel conditions’
lijvva ‘vest’

guowllu ‘area’

coawjji ‘stomach’

aajrru ‘oar’

jaawrri ‘lake’

muowlla ‘deep snow’
liewlla ‘humidity in sauna’
daawlli ‘light spot or stain’
leajrra ‘clay’

reajssu ‘trip’

aajssaa ‘sled trace’
gaajssaa ‘peak’

¢ajhhni ‘freckle, woodpecker’
howrro ‘restless one’

dijlla ‘brick; diamond (cards)’
beajvvi ‘day’

doawhhli ‘blister’

bawhhli ‘bulge, lump’
diwrri ‘insect’

hewrro ‘damp’

muwrra ‘wall’

buwrri ‘shed’

buwrru ‘porridge’

2s

vaajllut ‘lack’

doajvvut ‘believe’

laawllut ‘sing’

Intervocalic voiced stops are uncommon in the strong grade. In the post-consonantal
context they are not rare, and regularly alternate with voiceless geminate stops in the weak grade.
The appearance of single voices stops is not exceptional if the vocoid in question is a

phonological glide.

(52) NS
aaj'gi
biwgi
cuw-di
guowdi
leaj'bi

AS

aajkki ‘time’

biwkki ‘barley’

cuwtti ‘forefinger, index finger’
guowtti ‘dragon’

leajppi ‘tree sp.’
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nij'bi
ruowdi
sajdi
diew'du
laaj'gu
sijrdu
njawge
Saaw'ge
guw'ge
cuow'ga
leawga
niejda
ruoj'da
saaw'za
sij'da
siej'da

Ipl.
dowdat
Cuowrgat
hoj gat

nijppi
ruowtti
sajtti
diewttu
laajkku
sijttu
njawkke
Saawkke
guwkke
cuowkka
leawkka
niejtta
ruojtta
saawcca
sijtta
siejtta

2s
dowttat

cuowkkat

hojkkat

‘knife (that has a sheath)’
‘iron, dung-beetle’

‘saithe (pollock)’

‘man’

‘lease’

‘page’

‘smooth-coated dog’
‘energetic one’

‘pale brownish yellow dog’
‘light’

“flag’

‘daughter’

‘shank, stump’

‘sheep’

‘reindeer camp’

‘person who can’t stand being touched’

‘feel, know’
‘shine’
‘push’

We derive this alternation from underlying stems of the type /biwki, niejta/ with a plain stop
which undergoes intervocalic voicing when single (in the strong grade) but not when geminate
(in the weak grade). Note again that high diphthongs are invariably short before i, u in the second
syllable, and alternate between strong-grade short and weak-grade long before a.

Some stems have an underlying aspirated stop, which is seen directly in the strong grade,
and in the weak grade, the stop becomes long-preaspirated.

(53) NS
mujhtu
buj'hku
duj'hpi
laaj'hkaa
leajrhka
luoj'htu
rujhtu
Saj'hke
saj'hti
bij'hpu
cij-hku

AS
mujhhtu
bujhhku
dujhhpi
lajhhkaa
leajhhka
luojhhtu
rujhhtu
Sajhhke
sajhhti
bihhpu
cihhku

‘memory’

‘knife’

‘slow person’

‘lazy person’

‘joke’

‘release, calculation’
‘cooking pot’

‘black dog with long-carrying bark’
‘javelin (sports)’

pipe’

‘female dog or beast of prey’
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Ipl. 2s
luoj'hkat luojhhkat lend
muyjhtit mujhhttat to remember

Other similar stems appear to manifest gradation via deletion of the glide w, as illustrated
in (54), in some cases with lengthening of the preconsonantal fricative.

(54) NS AS
gaawfpi gaafpi ‘store’
laawfka laafka ‘backpack’
laawfki laafki ‘step’
doawfki doafki ‘stupid’
ruufke ruffke ‘mine (for ore)’

Here, the strong grade has diphthongs ending in [u] or the long vowel [uu], followed by a cluster
f+voiceless consonant, and the wesk grade seems to delete the (second) u. In light of the discus-
sion of u+h sequences in section 4.4, these data can be reinterpreted as involving no labial frica-
tive at all, given the following alternative transcriptions.

(55) NS AS
gaawhpi gaawhhpi ‘store’
laaw'hka laawhhka ‘backpack’
laaw hki laawhhki ‘step’
doaw hki doawhhki ‘stupid’
ruw'hke ruwhhke ‘mine (for ore)’

The data in (53) provide a straightforward motivation for the assumption that plain preaspiration
becomes overlong after a diphthong ending with a high vowel, and the surface phonological
transcriptions in (55) reflect that assumption. The more phonetic transcriptions in (54) simply
reflect the perceptual similarity of coda [f] and devoiced [u].

6.2.  Nasals and liquids

Consonants other than glides can appear in sonorant+C clusters, and analogous alternations are
found with nasal consonant plus continuant. The surface phonological alternation below involves
lengthening of the final consonant in the weak grade, where the cluster is non-homorganic. As
with preconsonantal glides, we notate the fact that the post-tonic consonant is somewhat longer,
even though that length could be predicted by reference to the following single versus geminate
consonant.
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(56) NS AS

him'si himssi ‘silly girl’

lim'si limssi ‘inappropriately behaved’

loam'Si loamssi ‘inappropriate, baggy clothes’
leam'Si leamssi ‘short, fat woman or female reindeer’
leam'si leamssi ‘too small for one’s clothes’

Sanra Sanrra ‘genre’

With stops, there is the additional effect of voicing the single stop between voiced segments in
the strong grade.

(57) NS AS
leary'ga leapkka ‘shoulder harness for reindeer’
hen-ge henkke ‘cliff’
ron'ge ronkke ‘big bell w/ loud sound’
len'ge lenkke ‘harness part’
raambi raamppi ‘cripple, lame’
faan-ga faankka ‘prisoner’
doan-gi doankki ‘clumsy person’
bumrbaa bumppaa ‘chest of furniture’
gaan'da gaantta ‘boy’
Ipl. 2s
hean-gat heankkat ‘hang’

Clusters of /lI/ plus aveolar stop behave the same as nasal plus consonant clusters

(58) NS AS
gielda gieltta ‘community’
giel'du gielttu ‘prohibition’
muol-du muolttu ‘topsoil’
aal'du aalttu ‘female reindeer’
beal'du bealttu ‘arable land’
Ipl. 2s
duol-dat duolttat ‘be boiling’
Col-gat Colkkat ‘spit’

These examples are in all relevant ways analogous to nouns like /nieida/.

The final consonant can also be aspirated, in which case the effect is realized as length-
ening of the apiration of the aspirate. The extension of aspiration overlaps the preceding sono-
rant, and the acoustic consequences are small but real. Compare the spectrograms in (59). In
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(59a), al'htaa ‘Alta (n.s.)’, the voiced period of the lateral / is 90 ms, and the voiceless period is
105 ms. In (59b), the voiced period to / lasts only 35 ms and the voiceless period lasts 181 ms.

(59) a.
al'htaa
‘Alta (n.s.)’
b.
alhhtaa
‘Alta (a.s.)’

Examples of such nouns are given in (60).

(60) NS AS
gumhpe gumhhpe ‘wolf’
Slun'hke Slunhhke ‘flap-eared dog’
aal'htaa aalhhtaa ‘Alta’
baarhku baanhhku ‘bank’
saal'hti saalhhti ‘salt’

6.3.  Epenthesis

A number of stems appear to have the shape CV(V)CVCYV in the strong grade. Trisyllabic noun
stems with a final vowel are restricted, and true trisyllabic stems (such as huteella ‘hotel’) are
loanwords with other special properties. Unexceptional apparent trisyllables are given below.
Stems of this type always have a coronal approximant, d, » or /, as the medial consonant. In the
weak grade, the medial vowel is lacking and the final consonant is lengthened. In the examples
of (61)-(63), the second consonant simply lengthens in the weak grade as expected. The default
epenthetic vowel, a, is seen in (61).
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(61) NS
aaraja
njuoraju
garajaa'’
balava
duolava
gilavu
alava
buolava
balasa
hirasa
burasa
duorasu

Ipl.
cuoravut
doarajut

AS
aarjja
njuorjju
garjjaa
balvva
duolvva
gilvvu
alvva
buolvva
balssa
hirssa
burssa
duorssu

2s

cuorvvut

doarjjut

‘effort’

‘seal (mammal)’
‘crow’
‘cloud’

“filth’
‘competition’
‘energy’
‘generation’
‘mound’

‘big log’
‘wallet’
‘mallard’

‘yell’
‘side with’

Before the front vowels i, e, the epenthetic vowel is e.

(62) NS
girese
darefi
maarefi
jarefe
barefe
lurefe
gireji
muoreji
arevi
doalevi
doreve

AS
girsse
darffi
maarffi
jarffe
barffe
lurffe
girjji
muotjji
arvvi
doalvvi
dorvve

‘permafrost’
‘turf’

‘sausage’

‘dog name’
‘long-haired dog’
‘shaggy dog’
‘book’

‘musical horn’

Between round vowels, the vowel is o (except that o of the diphthong uo cannot be the context
for rounding, see njitoraju ‘seal’).

" The epenthetic vowel varies in phonetic length between short as in aaraja and half-long in njitorasju, garatja, cor-
related with the length of the preceding vowels or diphthong. This is no doubt connected with the phonetic partial
lengthening responsible for the surface final a /  difference noted in section 2.2.
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(63) NS AS
oloju oljju ‘oil’
gudoju gudjju ‘coccoon, cover’

When the last consonant of the stem is a stop, in the strong grade it becomes voiced,'?
and lengthens (remaining voiceless) in the weak grade. Epenthetic a is found in (64).

(64) NS AS
gealabu gealppu ‘ability’
mielaga mielkka ‘sternum’
baragu barkku ‘work’
silaba silppa ‘silver’
virago virkko ‘dog name’
glioraga guorkka ‘crane (bird)’
guolaga guolkka “fur’
boraga borkka ‘snowstorm’
Colaga Colkka ‘spit’
bieragu bierkku ‘meat’
siedaga sieOkka ‘goat willow’
loadagu loadkku ‘short-eared owl’
Ipl. 2s
baragat barkkat ‘work’
Cielagat Cielkkat ‘clarify’
Colagat Colkkat ‘spit’

The front epenthetic vowel e is seen in (65).

(65) NS AS
gaalebi gaalppi ‘calf’
mearedi meartti “fishnet’
juolegi juolkki ‘foot’
bealegi bealkki ‘thumb’
hearegi hearkki ‘reindeer bull’
vealegi vealkki ‘debt’
vuorebi vuorppi ‘fate, destiny’
aarebi aarppi ‘inheritance, bequest, heritage’
geadegi geadkki ‘stone’
beadebi beadppi ‘shoulder blade’
Coadegi Coadkki ‘duck sp.’
daadevi daadvvi ‘spleen’

12 Note that derived d does not lenite to a fricative, as it ordinarily does after a vowel.
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jorebe
curege
njaarebe

Ipl.
aalegit
vuolegit

jorppe

Curkke
njaarppe

2s
aalkkat
vuolkkat

‘dog with not much tail’
‘grey dog’
‘short-haired animal’

‘start’
‘burn’

Another class of epenthesis examples, analogous to those in (64)-(65), has a coronal ap-
proximant followed by a preaspirated consonant. The question arises whether there is phonetic
lengthening of the preaspiration in the weak grade. This cannot be definitively answered without
a detailed phonetic study; we assume that there is lengthening partially because there is weak-
grade lengthening in similar cases of resonant plus preaspirate such as [mujhtu] ~ [mujhhtu]
‘memory (n.s., a.s.)’ and [aal'htaa] ~ [aalhhtaa] ‘Alta (n.s., a.s.)’.

(66) NS
nuorahtu
culehci
birahcu
mielehki
dielahku
direh¢i
baarehti
daalehki
dorahka
goalehki
dilahko
mirahku
baarehti
bielahka
balahkaa

Curehti
burehke
earahta
fuolehki

AS
nuorhhtu
culhhci
birhhcu
mielhhki
dielhhku
dirhh¢i
baarhhti
daalhhki
dorhhka
goalhhki
dilhhko
mirhhku
baarhhti
bielhhka
balhhkaa

curhhti
burhhke
earhhta
fuolhhki

‘north wind’

‘protrusion’

‘dice’

‘milk’

‘spot, stain’

‘naked person’

‘bad luck’

‘bad weather’

‘inside-out reindeer skin dress’
‘not windy’

‘black dog w/ white spots’
‘poison’

‘accident; problem’
‘batten’

‘salary’

‘butt’
‘can, tin’
‘pea’
‘relative’

Finally, examples involving a vowel before preglottalized nasal are seen below. In the

first group, we simply find an epenthetic vowel after », and no vowel in the weak grade.
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(67) NS
baare?ni
fiere?mi
guore?mi
Saara?ma
deare?mi
deara?na
doara?na
cora?ma
biera?na
biere?ni
suora?ma
hora?maa

Ipl.
goara?njut

AS

baar?ni ‘son’
fier?mi ‘fishing net’
guor?mi ‘load’
Saar?ma ‘charm’
dear?mi ‘hill’
dear?na ‘raw milk’
doar?na ‘tower’
cor?ma “fist’
bier?na ‘bear’
bier?ni ‘bear cub’
suor?ma ‘finger’
hor?maa ‘fireweed’
2s

goar?njut ‘climb’

However, when the preceding consonant is a continuant, the glottalized nasal deglottalizes and
lengthens in the weak grade. Nouns with / preceding a glotalized nasal are seen in (68).

(68) NS
aala?nja
njale?mi
ale?mi
¢uola?ma

AS

alnnja ‘gum (in the mouth)’
njalmmi ‘mouth’

almmi ‘sky; heaven’
¢uolmma ‘problem; knot’

To these examples we add nouns with underlying /8/ followed by a preglottalized nasal. When a
vowel is not inserted in the weak grade, the nasal deglottalizes and lengthens, and /d/ becomes
[n]. There are no cases of underlying /nm/, so this does not result in neutralization.

(69) NS
giede?mi
liede?mi
leada?ma
cade?mi

AS

gienmmi ‘frying pan; bucket?’
lienmmi ‘broadening of antlers’
leanmma ‘trunk partition’
Canmmi ‘freckle’

Deglottalization and lengthening of nasals occurs after underlying glides, as well, where there is

no epenthesis.

(70) NS
vuoj?naa
laaw'?nji
maaj'?nu

AS

vuojnnaa ‘spirit’
laawnnji ‘sod’
maajnnu ‘praise’

42



6.4.

riew ?nu
saaj'?ma
iw'ni
vow'?na
dij*?mu
doaj'‘?ma
duw?ni
lij*?ni
kapteaj'?na
1ij*?ni
geaj'inu
aj"?’mu

Ipl.
Caj"?mat

0aj ?nut

Labial Fortition

riewnnu ‘straight pin’

saajmma ‘fine-mesh fishnet’
iwnni ‘color’

vownna ‘baby buggy’
dijmmu ‘hour’
doajmma ‘function’
duwnni ‘garbage dump’
lijnni ‘shawl’
kapteajnna ‘captain’

lijnni ‘cloth’

geajnnu ‘way’

ajmmu ‘world; air’

2s

Caimmat ‘laugh’

oainnut ‘see’

Nouns with a & plus coronal stop cluster in the strong grade have apparent lenition of that & to [f]
before a stop in the weak grade. Note that there are no other stop+C clusters in the language,

apart from rare ones in the pre-topic syllables of borrowed words such as kapteai?nu ‘captain’.

(71)

NS
gaakti
faakta
mokta
dikta
gikta
sikta
riekti
baakti
oakti
coakci
cuokca
roakci
daakti
fraakta
luokta
vuokta
veakta
miekta
ruoktu

AS

gaafti ‘jacket’

faafta ‘keeper’

moofta ‘inspiration’
diifta ‘poem’

giifta ‘sinker on net’
siifta ‘line of sight’
riefti ‘right, justice’
baafti ‘cliff’

oafti ‘intermittent rain or snow’
coafci ‘foothold’
cuofca ‘ice bridge’
roafCi ‘dent (in car)’
daafti ‘bone’

fraafta ‘freight’

luofta ‘creek’

vuofta ‘head-hair
veafta ‘scale

miefta ‘bog grass sp.’
ruoftu ‘location, home’

43



buktu buuftu ‘performance’

Cukca Cuufca ‘wood grouse’
laakca laafca ‘cream’

Ipl. 2s

buktit buvtat ‘bring’
Ciekcat Cievcat ‘kick’

In light of the analysis of phonetic overlap between u and preaspiration in section 4.4, another
way of interpretating the data in (71) is that & alternates with u or w, and that that the following
consonant is preaspirated, with predicted long preaspiration in the weak grade. The overlapping
of u and /4 results in ¥ which simply sounds like f (or ).

Support for an analysis deriving [f] from overlap between u and preaspiration is that
when the following consonant is a fricative, k alternates with u in the weak grade and the frica-
tive lengthens, as expected.

(72) NS AS
aaksi aaussi ‘part of reindeer skull attached to antlers’
laksi laussi ‘moisture on trees’
lieksi licussi “fish oil lamp’
oaksi oaussi ‘branch, twig’
veaksi veaussi “fish-fin’
ruoksi ruoussi ‘udder’
dikSu diussu ‘nurturing’
diksu diussu ‘haddock’
juksu juussu ‘haddock’
leaksu leaussu ‘homework’
vuoksaa vioussaa “bull’
boksaa boussaa ‘can’
uksaa uussaa ‘door’
leaksa leaussa ‘lefse’
buksa buussa ‘pants’
ceaksa Ceaussa ‘omasum; cookie’
raksa raussa ‘baby diapers’
Saaksa Saaussa ‘capelin’
suoksa suoussa ‘maggot’
vuoksa vuoussa ‘depth of fabric’

6.5.  Coda Shortening

The last significant group of stems with medial clusters is comprised of the nouns with frica-
tive+C clusters. the fricative being s or 5. One set of such examples in (73) presents a short vowel
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or diphthong and long fricative in the strong grade, and a long vowel or fricative and short frica-

tive in the weak grade. That is, such nouns are analogous to seahhka ~ seahka ‘sack (ns ~ as)’.

(73) NS
asski
dusski
luossti
lusspi
muosski
niessti
nisski
russpi
SussSmi
basste
bisstu
bussku
gisstu
luossku
ossku
osstu
gussStaa
bissma
gasska
giesska
gissta
jiesska
lassta
ruossta
russta
vuosstaa

Ipl.
Ciesskat
nosskat
suosskat

AS
aaski
duuski
luosti
luuspi
muoski
niesti
niiski
ruuspi
SuusSmi
baaste
biistu
buusku
giistu
luosku
oosku
oostu
guustaa
biisma
gaaska
gieska
giista
jieska
laasta
ruosta
ruusta
vuostaa

2s
Cieskat
nooskat
suoskat

s 13

“ap’
‘researcher’

‘light strand of rein hair’
‘outlet’

‘isthmus’

‘provisions’

‘nape’

‘carrot’

‘heel’

‘spoon’

‘durability’

‘something thin’

‘coffin’

‘loose snow’

‘belief’

‘tanning liquor from willow’
‘brush’

‘bishop’

‘distance’

‘reindeer earmark sp.’
‘reindeer gloves’

‘growth’

‘leaf’

‘rust
‘winter mist’
‘cheese’

b

‘break’
‘stop up’
‘chew’

Fricative clusters are analytically ambiguous in Saami: the fricative could be in the onset because
sC is a possible onset (spaabaa ‘ball’, skaabe ‘cabinet’, smare?mi ‘backbone’, Slaarava ‘gos-
sip’); or, the fricative could be in the coda. We conclude based on theoretical principles (the as-

1 Recall that the long low vowel is usually a central-front vowel in the area of IPA [a, @], and while the underlying
short low vowel is back, in the area of [a], a lengthened short low vowel appears on the surface as [aa]. This is the
only context, in this paper, where there is a same-length distinction between front and back low vowels.
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sumed representation of long consonants as moraic and the requirement that moras be in the
coda) that when the fricative is long, it is in the coda. The correct treatment of short fricatives is
at present unclear to us: they could be non-moraic and in the coda, or in the onset.

There are also non-alternating fricative+C clusters, which have a long vowel or diph-
thong in both grades.

(74) NS AS
faasmi faasmi ‘lap’
maaski maaski ‘journey’
naasti naasti ‘star’
leasmi leasmi ‘rheumatism’
geaski geaski ‘wolverine’
goaski goaski ‘elder maternal aunt’
meastu meastu ‘jam’
leastu leastu ‘sock’
vaastu vaastu ‘responsibility’
beaska beaska ‘dress’
feasta feasta ‘festival’
boasta boasta ‘mail’
leaska leaska ‘widow(er)’
heasta heasta ‘horse’
Ipl. 2s
beastit beastat ‘let loose’
castat castat ‘be hindered’
oastit oastit ‘buy’

All stems with invariant long nucleus and short fricative have the diphthongs ea, oa or
the vowel /aa/, while those with alternating vowel and fricative have the high diphthongs uo, ie,
the vowel /a/, or a non-low monophthong — thus the pattern is predictable from the nature of the
nuclear segments. The correlation between vowel and length extends to the output of monoph-
thongization. In the illative singular, diphthongs simplify (losing the second element) except be-
fore surface aai.

(75) NS IS
loa?na loo?ni ‘loan’
ruo?ma ruu?mi ‘tracebearer’
healla heelli ‘heel of shoe’
viessu viissui ‘house’
fuoddu fuuddui ‘wild animal’
vuocca vuucci ‘butter’
oaccu oocCui ‘insurance’
beahtu beehtui ‘monster’
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joahca joohci ‘wind in trees’

Ciehka ¢iihki ‘corner’
géahhcu gehhcui ‘surveillance’
loahhpa lohhpi ‘termination’
skuohhpu skuhhpui ‘case’

When the following syllable has the diphthong aai — as happens if the stems ends in /i/ or /aa/
— there is no monophthongization.

(76) NS IS
geahCi geahcaai ‘end’
déahkki deahkkaai ‘meat’
siessaa siessaai ‘elder maternal aunt’
dievvaa dievvaai ‘mound’
Cierraa Clerraai ‘crybaby’
vuoksaa vuoksaai ‘bull’
guolli guollaai ‘fish’
roadoi roaddaai ‘redness’
loa?mi loa?maai ‘gap’

Observe in (77) that in the illative singular, when there is monophthonization, and only when
there is monophthongization, stems with the underlying diphthongs /ea, oa/ surface with short
monophthongs and long fricatives.

(77) NS AS IS
giesska gieska gisski ‘hide-stretching stick’
jiesska jieska jisski ‘growth’
luossku luosku lusskui ‘loose snow’
meastu meastu messtui ‘jam’
beaska beaska besski ‘dress’
boasta boasta bossti ‘mail’
vuosstaa vuostaa vuosstaai ‘cheese’
goaski goaski goaskaai ‘elder maternal aunt’
geaski geaski geaskaai ‘wolverine’

The distribution of length is somewhat different in the context VRsC (all examples in our
data involve glides as the sonorant). The fricative is short in the strong grade, and generally long
in the weak grade.

47



(78) NS AS

beaisku beaissku ‘vermin’

duisku duissku ‘German (pejorative)’
gaaiski gaaisski ‘bracken fern’

guiski guisski ‘mussel, clam’

luiste luisste ‘ice skate’

maaistu maaisstu ‘taste’

raaiski raaisski ‘carnivore’

raaisku raaissku ‘cadaver’

roaisku roaissku ‘whip’

If the vowel of the second syllable is a, the fricative will be short in the weak grade.

(79) NS AS
teaksta teausta ‘text’
taaksta taausta ‘appraisal’
duiska duiska ‘German’
7. Summary

The preceding sections have layed out the basic facts surrounding grade alternations in a dialect
of North Saami. A recurrent observation has been that post-tonic consonants in the strong grade
are generally long — either simply long or extra-long — and there are numerous segmental al-
ternations associated with length alternations. This includes laryngeal alternations such as aspi-
ration and voicing in stops and glottalization in nasals, as well as manner alternations between
glides and obstruents. We have seen numerous tradeoffs in segmental length. For example, the
lengthening of consonants in the strong grade is often counterbalanced by vowel shortening, thus
deahhka ~ deahka ‘deck’, riios'sa ~ ruossa ‘cross’, dito?mu ~ duomu ‘judgment’, biegga ~
biekka ‘wind’, vitosstaa ~ vuostaa ‘cheese’ sikta ~ siifta ‘line of sight’.

While we have not set forth a formal analysis of these facts, we do have definite hypothe-
ses regarding how to explain these facts. Similar to Svenonius 2006, we would treat gradation as
arising from the realization of a prosodic affix, a mora, which is inserted in certain morphosyn-
tactic contexts such as nominative singular, and that syllabification of this mora is primarily re-
sponsible for length alternations. Segmental alternations are primarily governed by the require-
ment that distinctive laryngeal features must be licensed by a mora. However, certain questions
must be resolved before a defensible formal analysis is adviseable. Primarily, the question of vo-
calic length requires deeper investication. On the one hand, vowel and diphthong length are im-
portant in understanding gradation and thus length cannot be ignored as has been past practice,
but on the other hand vocalic length does seem to be highly predictable in the language. We have
seen, for instance, that with certain types of consonant centers, high diphthongs are always short
before certain vowels, and alternate in length depending on consonant grade before /a/.

Needless to say, the question of how to represent three apparent degrees of surface length
on consonants is of considerable theoretical interest. Because the difference between long and
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over-long is surface predictable given the length of the preceding vowel, overlength could simply
be dispensed with and derived phonetically from the preceding vowel. But that would presup-
pose an analysis where the alternation ritos'sa ~ ruossa ‘cross’ is basically a diphthong-length
alternation, even though the length of the diphthong is predictable from consonantal length.

The immediate fruit of this paper is therefore the presentation of a relatively theory-
neutral paradigmatically controlled set of surface forms of one dialect of North Saami. A formal
account of these data must be answerable to these facts — and many other facts, no doubt. In our
view, the facts must first be known and presented as completely as is possible, so that an analysis
can be built on them.
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