Making a Phonological Corpus of Nanai
Language

Introduction

Nanai is a severely endangered language from the Upper Amur River region with fewer than 200
speakers. This paper intends to start a publically-available phonological corpus of Nanai language that
can be used for further enquiries into its phonological system, especially into the nature of its vowel
harmony.

Nanai People

Nanai people are a Tungusic people who have traditionally inhabited the banks of the
Amur/Heilongjiang, Sunggari/Songhuajiang and Ussuri/Wusuli rivers, currently residing around the
Chinese-Russian border. Among the Tungusic peoples Nanai are the 5™ biggest with approximately
18,000 people; they are preceded by Manchu (10 million), Xibe (191,000), Ewenki (69,000) and Ewens
(22,000).

Nanai ethnogenesis is a subject of ongoing research although it is believed that Tungus peoples mixed
with a Paleosiberian substrate which for Nanai specifically was possibly Nivkh (Larin et al., 2003). The
Tungusic motherland is likely located in Southern Manchuria and North Korea, and Nanai spread to the
Amur basin between 2,000 to 1,000 years ago (Janhunen, 2005). The population of this region has
relied on fishing as their main food source since at least 6" millenium BCE. Nanai have historically been
fishers as well, although in the 1950s the economic programmes of the Soviet government forced Nanai
people to seek employment in agriculture, industry and elsewhere (Larin et al., 2003).

The biggest issue for Nanai people is rampant unemployment (Larin et al., 2003).

Nanai Language

Nanai (Nani, Hezhe; ISO 639-3 gld, Glottolog nanal257) is a severely endangered Tungusic language
spoken in the Upper Amur River region, in Russian Far East (Khabarovsk and Primorsky krai) and in the
Heilongjiang province of China.

Orok and especially Ulch languages are very close to Nanai. Its position relative to the other Tungusic
languages remains a controversial subject, with some linguists proposing a dialect continuum view of
the whole family, others dividing it into the Northern and Southern branches and including Nanai into
the latter, some offering a 3-branch classification and others offering a 4-way split into Ewenic,
Udegheic, Nanaic and Jurchenic branches (Whaley et al., 1999; Whaley, 2012).

The prestige dialect of the Najkhin village has the most speakers (Sem, 1997), but many others exist:
Daerga, Dada, Kukan, Achan etc. It is proposed that the Kilen dialect spoken in China is a language in its
own right (Zhang, 2013). The same might be true for Kili dialect spoken in Russia (Janhunen, 2005). Both
Kilen and Kili are extremely close to Nanai in terms of morphology and syntax but Kili sound system and
vocabulary is closer to Ewenki while Kilen is believed to be close to Udeghe and Orok (Janhunen, 2005;
Zhang, 2013).



Russian Nanai speakers use modified Cyrillic alphabet proposed in 1936 while Chinese Nanai remains an
unwritten language (Zhang, 2013). It is worth mentioning that the first Nanai orthography was proposed
in 1928 and then changed 3 times (Janhunen, 2005). At the same time, Soviet linguists created an
artificial literary standard for Nanai that was not accepted by many dialect speakers, and began printing
textbooks that did not gain popularity amongst the speakers (Janhunen, 2005).

No publically available corpora of Nanai exist as of 2020. Most published audio and video materials are
recordings of fairy-tales collected in the 1980s by Soviet folklorists (Kile et al., 2018) and more recent
data collected by linguist and language revitalisation activist Vasily Kharitonov from 2017 onwards
(Kharitonov, Xisangoru).

Sociolinguistic Situation

Nanai is severely endangered with around 180 L1 speakers (Campbell et al., 2017), not more than
twenty speakers remain in China (Moseley, 2010). In 1970s many Soviet children from indigenous
peoples of the North, Siberia and the Far East were sent away to boarding schools that were often
located far from their hometown; the same was true for Nanai children. This practice disrupted the
traditional system of language transmission and contributed to the decline of Nanai (Larin et al., 2003).

In Russia, it is taught to children in Nanai primary schools as a second language for 2-6 hours per week,
yet no students acquire the ability to speak it (Kharitonov, 2013). Adults can study Nanai in Nikolajevsky-
na-Amure teaching college, Far Eastern State University of Humanities and Herzen State Pedagogical
University of Russia in Saint-Petersburg (Sulyandziga, 2003). As of 2010s, there are no L1 speakers
younger than 50 (Ko & Yurn, 2011; Kharitonov, 2013).

Nanai speakers have a positive attitude about revitalization efforts but it is not actively happening due
to problems in communication between language activists, teachers, organisations and potential
speakers (Kharitonov, 2013).

Grammar
Nanai sound system is relatively well-researched. Most researchers report 17 or 18 phonemic
consonants and 6 phonemic vowels arranged in a double triangular system.
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All vowels can be short or long:

e nukTa /pikta/ ‘child’
e nukTa /pikta/ ‘nettle’

Word-final /n/ is not realised, nasalising the preceding vowel instead:

e 61 /bi/ [bi] ‘to live’
e 6uH /bin/ [bi] ‘life’

Possible syllable structure is (CC)V(C):



e scutyn /a.si.tul/ ‘immediately’
e 3pusH far.can/ ‘lower part of the roof’

Nanai has vowel harmony, distinguishing two classes of vowels: /i 3 u/ and /1 a o/. The nature of the
alteration between them is unclear. Soviet researchers believed it to be a high-low type harmony but
several Korean researchers propose a [+RTR]/[-RTR] contrast (Yun et al., 2016). Moreover, since /i/ and
/1/ are not distinguished orthographically, and reports that /1/ is weakened in non-initial syllables (Ko &

Yurn, 2011), there is no universally accepted description of this alteration.

Lamino-alveolar Dorso-palatal Dorso-velar
Plosive pb td ct kg
Fricative s
Nasal m n (n)
Trill r
Approximant w I j

17 or 18 consonantal phonemes are usually reported; Ko & Yurn argue that /n/ should not be
considered a phoneme since there are no minimal pairs with /ni/ and /ni/ contrasting, hence it is not
possible to prove that they are in fact independent (2011).

Corpus Linguistics and Corpus Phonology

Corpus linguistics is one of the most widely used research methods that can be traced back to 18™
century although it had only taken its current form in 1960s. With the advent of the Internet, corpora
started to be used even wider, for an array of studies including morphosyntax, language change and
variation, et cetera (Durand et al., 2014).

Corpus phonology is an emerging subfield of corpus linguistic that uses corpora to perform analysis on
phonological phenomena, distributional patterns and variation (Cole, 2012).

A phonological corpus allows performing many types of analysis over the same data: for example, using
a thoroughly marked corpus researchers can quickly collect possible realisations of phonemes and their
environments or calculate how long a long vowel is compared to a short vowel, and whether this
difference changes between stressed and unstressed syllables. If a corpus has additional data, such as
an additional layer segmented by syllables, it can provide information about suprasegmental properties
of the language: intonation, tone, speech tempo et cetera.

Despite the fact that Nanai is relatively well-researched, it remains endangered and is expected to
become extinct in less than 50 years. Given the circumstances, it is important to preserve as much
linguistic materials in Nanai as possible. Annotation and segmentation ease the usage of linguistic
materials primarily because it is impossible to seek out specific items (sounds, parts of speech,
intonation patterns) in raw data.

It is crucial for corpora to be publically available as open access to scientific research increases both
readership and citations. It also enables scientists from low-income countries and researchers who are
not affiliated with any specific organisation to conduct high-quality analysis, adding to the overall sum of



human knowledge (Wynne, 2005). Consequentially, a phonological corpus of Nanai would be useful for
linguists interested in Tungusic languages and Nanai language teachers alike.

Methodology
The first step in corpus creation is acquiring some audio or video data. Often the recordings are made by
the corpus linguists themselves since using the data collected by other researchers requires permissions.

The second step is transcription and segmentation, which is done either manually or via scripts. The
most popular applications for speech analysis are Praat and ELAN. The researcher must be familiar with
the sound system of the language; otherwise they will have no point of reference for assigning individual
sounds to phonemes.

The third step is analysis of individual phenomena. | chose the nature of the alteration between /i/ and
/1/ to be my research question, intending to see if my data proves either theory about Nanai vowel
harmony.

Ladefoged and Maddieson offer two ways of deducing [ATR]/[RTR] contrast:

e in some African languages [+ATR] is associated with lowered F3;
e in many African languages lowered F1 can be found in [+ATR] vowels.

On the other hand, Yun et al. (2016) use the relationship between F1 and F2 to show the differences in
/i/ and /1/ quality.

Collecting formants for each instance of /i/ and /1/ can be done with the Praat script language. The
instrument to conduct further analysis of two categorical independent variables (type of vowel) on one
continuous dependent variable (formant frequency) is ANOVA or two-way analysis of variance. Its
results assess the main effect of each independent variable or lack thereof. If the resulting p-value is
smaller than 0.05 then the null hypothesis can be rejected, in other words, there is a statistically
significant difference between the formant frequencies of /i/ and /1/.

If one of the methodologies returns a p-value that is larger than 0.05, it means that the contrast
between the two formants is negligible and can occur due to chance alone.

Data Collection

Linguist 310 is not intended to include fieldwork, thus | had to find Nanai recordings made by other
researchers. Vasily Kharitonov offered his recording of a Nanai fairy tale “Mergen ningman” read by
Raisa Alekseevna Beldy who spent her childhood in Dada village but acquired the prestige Najkhin
dialect later. Kharitonov suggested this data as it was used in a cartoon made for a Russian government-
sponsored project Gora Samotsvetov, which is publically available on YouTube (Beldy et al., 2017). It is
worth noting that at the time of the recording, Raisa Alekseevna spent 4 years speaking mostly Russian.

The audio quality in the cartoon is not ideal: speech is sometimes distorted by background music.

| extracted the audio from the cartoon with ffmpeg (Ffmpeg) and converted it into .wave format to be
used in Praat.



Transription
Transcription was made in Praat (Boersma & Weenink), a free and open-source cross-platform
application developed by Paul Boersma and David Weenink of the University of Amsterdam.

Well-made corpora have to pertain to a certain set of standards, for example, the raw data must be
accessible for further manipulation; the corpus must include documentation mentioning the
instruments used in its making, annotation scheme, remarks about the quality of the annotation et
cetera (Wynne, 2005). This information will be added to the corpus and provided in Appendix 4.

At first, | separated the audio stream into words using the text of the fairy-tale, which revealed several
inconsistencies stemming from slips of the tongue. Kharitonov helped correcting these fragments.

After that, | created another tier “Phonemes” where words were split into phonemes, then copied the
resulting intervals to the third tier “Sounds”. On this tier | marked some allophonic variations, such as:

e /k/and /g/ are realised as [q] [G] before low back vowels /a/ and /o/

e /s/isrealised as [¢] before /i/ and /1/

e /x/is realised as [x] before back vowels /3, u, a, o/

e /n/inthe word-final position is realised as nasalisation on the preceding vowel.

The phonemic/word tiers do include vowel length but it was added after completion of the research
project.

The boundaries of individual sounds were chosen according to the illustrations in Ladefoged & Ferrari
Disner (2012). Segments that are distorted by background music are left blank.

One of the challenging aspects of sound segmentation was defining boundaries for word-initial plosives
since their articulation starts with a period of silence. Another one was segmenting sequences of vowels
since they can either belong to a diphthong or exist independently.

The resulting textgrid file will be uploaded to the open access repository Figshare (Figshare).

Analysis

Since /i/ and /1/ are both represented by the letter ‘n’ in writing, it is not immediately evident if ‘n’
participates in vowel harmony, or if it is a ‘neutral’ vowel, akin to e/i vowels in Finnish that can occur in
word with either series of harmonising vowels. Furthermore, Ko & Yurn claim that /1/ weakens to /i/
after the last [+RTR] vowel (2011).

Ladefoged and Maddieson provide two ways of measuring the advanced tongue root variation: by
comparing the relations between F3 and F4 and by comparing the relations between F2-F1 and F1
(1996). Also, Yun et al. (2016) measured the relationship between F1 and F2, so these measurements
were also used.

| extracted the F1-F4 formant data for all vowels using the script from Appendix 1 that | wrote. Praat
output was converted to JSON format using TextGrid package (Cesine).

After that, | processed the resulting values with C# code that | wrote for this task (Appendix 2). | picked a
selection of measurements of /i/ or /1/ that belong to the first syllable of the word since this is the only
position where Ko & Yurn could find reliable contrast.



From this data, | created several charts in Excel and assessed them visually. Neither one of the resulting
charts shows significant correlation within groups; the spread appears to be roughly equal.
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Figure 1. F1/F2 relationships for first /i/ and /1/ Figure 2. F2-F1/F2 relationships for first /i/ and /1/
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Figure 3. F3/F4 relationships for first /i/ and /1/

The mean values of all formants are:

F1 ) F3 F4
1 451 1808.573 2527.755 3316.799
i 418 1921.487 2529.841 3427.362

The set of measurements in Yun et al. (2016), provided for reference:

F1 F2 F3 F4
1 429 2251 3017 -
i 335 2352 3106 -

Statistically, the observed difference is not sufficient to prove that the formants for /i/ and /1/ are truly
different, i. e. the difference it is not due to chance alone. A two-factor ANOVA (analysis of variance)
with replication is able prove or disprove the null hypothesis that there are no significant differences in
mean formant values for /i/ and /1/. | removed one outlier during the data preparation per ANOVA
testing requirement.



The analysis does not allow us to reject the null hypothesis as all of the p-values are larger than 0.05:

e p-value(F1/F2) =0.325569983
e p-value(F2-F1/F2) = 0.284086285
e p-value(F3/F4) =0.99658067.

Thus, it is not possible to conclude that the observed formants for /i/ and /1/ are truly different.

These findings directly contradict Yun et al. (2016) and most other researchers, but the underlying
reason for this is not immediately clear. Most likely, this is the result of language attrition; other
contributing factors are dialectal variation (no studies of Dada dialect exist; if the Dada vowel harmony
is different, ‘u’ might be a neutral vowel there) or distortion from background music. Moreover, the
data used by Yun et al. is not a relatively free speech flow but individual word utterances; the contrast
might be weakened in different circumstances.

Conclusion

Language corpora have a multitude of practical and research applications including phonological analysis
of phonological features and their variation. Making phonological corpora for endangered languages is
even more important since there is a possibility that there would not be any native speakers left in the
future. The corpus is supplied with documentation and an audio file with raw data.

Creating a phonological corpus involves data collection, manipulation and transcription. Prepared
corpus can be used to perform all kinds of analysis. One example of such analysis is measuring the
variation in formant frequencies F1-F4 of /i/ and /1/ phonemes that | performed.

The results show that there is no statistically significant difference in median formant frequencies of
these phonemes. It might be attributed to a number of factors, such as language attrition, suboptimal
quality of data, the nature of the recording, and dialectal variation.



Appendices

Appendix 1

The Praat script used to extract vowel formants:

sound$ = selected$ ("Sound")
textGrid$ = selected$ ("TextGrid")

select TextGrid 'textGrid$'
numberOfPhonemes = Get number of intervals: 3

appendInfoline: "Number of segments: ", numberOfPhonemes

select Sound 'sound$'

To Formant (burg)... 0 5 5000 0.025 50
output$ = "formants.csv"
writeFileLine: "'output$'", "time,phoneme,Fl,F2,F3,F4"

for thisInterval from 1 to numberOfPhonemes
#appendInfoline: thisInterval

select TextGrid 'textGrid$'
phoneme$ = Get label of interval: 3, thisInterval
#appendInfoline: phoneme$

phonemeStartTime = Get start point: 3, thisInterval
phonemeEndTime = Get end point: 3, thisInterval
duration = phonemeEndTime - phonemeStartTime
midpoint = phonemeStartTime + duration/2

select Formant 'sound$'

fl = Get value at time... 1 midpoint Hertz Linear
f2 = Get value at time... 2 midpoint Hertz Linear
f3 = Get value at time... 3 midpoint Hertz Linear
f4 = Get value at time... 4 midpoint Hertz Linear
appendFileLine: "'output$'",

.midpoint, ",",
. .phonemes$, ",",
.fl, ",",

_,f2, u,u,
..f3, n,n,
.f4

endfor
appendInfoline: newline$, newline$, "End"



Appendix 2

C# code used to extract i/1 formants:

using System;

using System.Collections.Generic;
using System.IO;

using System.Ling;

using System.Threading.Tasks;
using Newtonsoft.Json.Ling;

namespace PraatFormants
{
class Program
{
static async Task Main(string[] args)
{
var allPhonemes = await
ReadFormantsAsync (@"formants.csv");

var json = JObject.Parse(File.ReadAllText (@"data.json"));
var words = json["items"][0] ["intervals"];

await WriteFormantsAsync (allPhonemes, words, "i", "data-
i.csv");

await WriteFormantsAsync (allPhonemes, words, "1", "data-
I.csv");

private static async Task WriteFormantsAsync (FormantsRow/| ]
allPhonemes, JToken words, string targetPhoneme, string path)

{

using var sw = File.CreateText (path);

foreach (var word in words)

{

if (word.Value<string> ("text") == "") continue;

var min = double.Parse (word.Value<string> ("xmin"));
var max = double.Parse (word.Value<string> ("xmax"));

var phonemes = allPhonemes
// .Where (p => p.Phoneme != "")
.Where(p => p.Timestamp >= min && p.Timestamp <
max)
.ToArray ()

var lastVowelIndex = phonemes.Select((ph, 1) => new
{ ph.Phoneme, Index = i }).LastOrDefault (x =>
IsVowel (x.Phoneme) ) ?.Index;

if (lastVowelIndex == null)
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continue;

for (var 1 = 0; 1 < lastVowelIndex; i++)
{
if (phonemes[i].Phoneme != targetPhoneme)
continue;
if (1 > 0 && IsVowel (phonemes[i - 1].Phoneme))
continue;
if (IsVowel (phonemes[i + 1].Phoneme)) continue;
await
sw.WriteLineAsync (WritePhoneme (phonemes[i]));

}

static string WritePhoneme (FormantsRow row)
{

return string.Join(",", row.Formants.Select (f =>

double.IsNaN(f) 2 "" : f.ToString())):

}

static readonly string[] Vowels = { "i", "i", "a", "of,
ll-l’j", "I", "a", "é", "O", "6" };

static bool IsVowel (string phoneme) => Vowels.Any (v =>
phoneme.StartsWith (v)) ;

static async Task<FormantsRow[]> ReadFormantsAsync (string

path)

using var sw = File.OpenText (path);
await sw.ReadLineAsync () ;
var list = new List<FormantsRow> () ;

for (v ;)

{
var line = await sw.ReadLineAsync() ;
if (line == null) break;

var parts = line.Split(',"):;
list.Add (new FormantsRow
{
Timestamp = double.Parse(parts[0]),
Phoneme = parts[1l],
Formants = parts.Skip(2).Select(x =>
double.TryParse (x, out var res) ? res : double.NaN).ToArray(),

1)

10
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return list.ToArray();

class FormantsRow

{

public
public
public

public

double Timestamp { get; set; }

string Phoneme { get; set;

}

double[] Formants { get; set; }

override string ToString()

11

=> Phoneme;



Appendix 3

Words tier

Bya 6ananny Poccuaay, ait 6ya Tymny, ait 6ya kuagamny. Poccnagyms 60a anogoaHn yy argu
MaHroocan. i 4y aav apasHra Poccnm maHrooHn - Amyp. HaHua... xacagmaHu MaHr6o. HéaHu
XabapoBcKain Kpaegy xaenHu, MaHrbo KMpagoaHu HaHncan 6angmun. MaHrbéona Hacan xagéHrowm,
cmnarom 6apuun. banaHa HaHMcan naxama, Kopuma, cepoma géray 6anamxayuum. TaktoBa yimna roraa mo
OANAHWU aHroM 6MumMyKn Tyt TamMmn B3OHAD, CUHIIP3A3 TAOCKM MOKYaMapM MyT3CM BMYMH A HAHW HaNZo0aHU
TOKMOH 61 HM [1€ XaAEHM XaM XauyMH UAraky 6rUUmH. Tal nnracan ambacanam sTypu 6UUMH. MUKTIBIPU
KaHAEMW aHron 6UYMYM. AMUHACANHU NUKTIU IMYIKIHAYIHM STYPU CIBIKICING3 NOpUUMN. Tyn-Tyn
COHTOM, 3HYCM NMUKTIB3 CABOPU, Xaf04a CIBIKICIN63 IoumBaun. MTMKTIBIPU YNI5CUMIPU, COHracH
OCMTrOaHN HUHIMamba rycapaiumn. Xait HUHIMaH OCMHM, T3M HUHIMaH 60601 géno Tylh ocuxaHn K3T3 ropo
615cu.

[y3HT3 KMpagoaHM 3M HaHM XanaHu 6angmxaun. AMUHWN, SHUHK, TYYU HYYMU XYC MUKTIUN. 3 Ty OUMHMK
XOHM Nyp3aH 63toHCcaNay MapraH 6angunoxaHn. HéaHaoaum a€6oH aram ocnxaHu. MNUKTIBa cMaBambopy,
oMnambopu xynuypues raivHu. MaHra macv camnap MapraH ypaxaHu. 9cuM MaH3 63t0HCN163 63134nMMK
TIMNUYMYX3HM M3pPraH 3pA3Hr3 6axaHWU, MYPUMAHU. XaOCK X3IM IHIX3UM? Xalt AaKa ocuxXxaHuU? 3 Tai
63OHCIN IYC3PIX3UM MIPIIHUYM XOHM HIIN3MCK roraa ambaH HEaHUYMaHUM XYKYYxambaHKU. Kama Bannaxa,
Ty 61 AAKa. AMUHAM rIN3HA3TYMU 3HIMM aA. MapraH xaill roigammn bapruunroaHn xagéH-aa HéaHu aHa.
Ty 6MAN 3HIX3HU [OMAaMM SHIMMI, SHIMUI TIUHTYA MYPUUXIHU AAaXaHWU. TIHU CMaMM TINYYXIHU Xall
AAka? Hranancm ambaH aaka, 6oko HapoHAy 61 AsKa. MNaTtanaH cMacucUHU, MOPaHU, r'yaem raInHN.
«Xopurocy» mopaiiHu, «63anaumycy!» Xaih makukacu 6ana xopupo! Nuspy, ans-ans 6yaembu! Kacus 6axa
natanaH, YHAMHU: MU CUHYM BaHAnambu HaoHAEaH Haill. Mu cuHAW 3ANNKN-A3 AaaCUn CUMBU
YN3CUNYXaMOU. Xai acuroi ranagembu, mmn kopnmacumbu! Totapa MapraH rycapaxsaHu amuHau, roraa
ambaH XOHKW-Aa 3pA3/13xamb3aHU. Tai rorga ambamba mu capun, HEQHU M3NK FIPOUICUHU AYSHTS S4EHMU.
HéaHanaHun copmaon MMHYM MY3X3pn Mu cumbmB3 63134naemou.

TaBaHKMAMA M3pPraH 3H3/1YNCUHKUHM Cancu KMpadnmaHu ucmxaHu. NueitHu, orga vagy 6m. YndH oraa,
60A-4a aHa. 1 xal gaka? Ata-Ta ryys uxaHu agonunum! TaHr aaum! MNMuKkTakyas! Xacakygs! Xaocu cin Ha
3HINCU? M3PraH ry45HUM rycapaxaHu: «Foraa ambamba ranamaunm» HéaHM Manu AysHTI 34eHNIM
X3CUHU. Min capambu Talh «agemba», AmMmumbacy maHroo adnaHu, NarKMA3 AAAEHAM MACU YUXIHN Xam
corgataBa HEQHA0aHW TAOHTOaHW. IHMMB3CK HA AONaHM TIBYXIHWU. Iram allHaHA HEaHYK, afo/IMBa
aHroroaHu. HraraeH 60asa 3uns nuenum Cih MUMBUB 63134NXIHAYICU MIA NOKTOBA MYYIHAIMOWN. 3 Ty
HEaHYM SIHIMM TIMUMYXIUM, F'YYSH AK0N3CU MY3IB3 SHIN. Ta xammanaHu MapraH orgagm rmoanMmMm sH3N.
Kaogapapy ucuxany. 3cm MYSHAYIYMB3, XOHU BIHM Yagy amucu. 3 yagy 6in. Mys goyaHu Mmm asn. dumna
TaKOaHW MUKTIU. Xaay alHraHAaay CUXaHW. '3 YN5H, 3CU TIHM Ty 61 AsKa. 3 «4y3HTI 34eHU» 6IHM
60aun ncuxaum. AopuHmu Foraa ambaH, 3uns caH3HKU. Tan Yaay oHronoAy 3HMMb3cK Forga ambaH
AanadmHun. 3, st mid cuHun! cnaambu! Cagaum, xoHnMaa Haau xononambopusa it raca! [arasmHu
Aany, mopaliHu, 3an xamopupa! ' acm Yagy XamTyHU argaxayumn XoHa ynsH Foraa ambamba xaTaxaum.
[oraa ambamba Taroxayum, NMcauymxaym, HAHTA HION3X34M, ANAMBBAHU-PAr4a XaMacK 34Md HIKYIUM. Tyl
OYy3HTI4Y Xanay-aa 6us TaHWU. 3 XOHA YASH Be34EeX04 OCMXaHU, Yaamu AEKYMN ANAIOXSUMN. DCU AIM
6ananym yndH, aa KICUKY.
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Phonemes tier

bu rasijedu ai ua tu:mpu ai bua kildempu rasijadum boa jalodoani cu: agdi manbosal ai cu da:1 ardangs
rasi manboni amur nanid xasatiani manbo npoani xabar sk krazdu xajani manbo kiradoan1 na:nisal baljzct
manbola najsal xayongo1 s1ago1 ba:rgict balana na:nisal laxama kortma siroma jogdu baljixacr taktowa
ujla gogda mo ojalan1 ango1 bi:cici tujtam1 bajunda singarada taost mokcamar: mutasi: bi:cin a na:n1
nardoantani to:kpon bi:ni yoxaton1 xam xacin 1lgaku bi:cin taj 1lgasal ambasaljz atu:ri bicin piktawari
kantomz angoj bi:cici aminasalni1 piktai smuakanduani atu:ri sawasalba lo:ric1 tultul songoj anusi
piktowa sa:wori xaloda sawakasalba lociwaci piktawari ula:simari songasi osigoani ninmamba gusarici
Xaj nInman osIni taj ninman bo:boj tolo tuj osixani ka:ta goro bi:a:si

duanta kiradoan1 am na:ni xalan1 baljzxact amini anini guci nuci xusa piktaci ga tuj ocini xonI puran
bajunsaldu margan baljzloxani poandoact jobon agji osixani piktawa stawamborr omimbort xupiuwa
galini manga masi sampa margan uraxani asi mana bajunsalba balacimi tapciuxani margan ardangs
ba:xani murcini xaos1 xam anaxaci xaj taka osixani1 ga taj bajunsal gusaraxaci marganci xon1 nalapsi
go:gda amban poancianct xukcuxambani kama walaxa tuj bi taka amina1 galndagumi anami aja margan
xaj gojdami bargcror1 xajon da poanit ana: tuj bi:ti anaxani gojdami anamia anamia tainguj murcixani
jadaxanz teni stam1 tapcuxani xaj taka nalapsi amba:n yaka boko parondu bi: taka patalan s1asin morajni
guiam galini xortosu moraini balaciusu xaj makikas1 bala xoriro icaru alaala budambi kasia ba:xa patalan
untini mi sipci bapalambi naonjoan naj mi sinji atilai da ajasiz simbi ulasiluxambi xaj asigoj galatombi mi
korprasimbi totara margan gusaraxani aminal go:gda amba:n xoni1 da ardalaxambani taj go:gda
ambamba mi sa:rij1 noani mapi garbiasini duanta aani poaniani sorrdoj minci icaxari mi simbiwa
balcyombi

tawankijza margan analupsinkini sapsrt kiraciani 1sixani icajni ogda cadu bi: ulan ogda boja da ana: aj xaj
taka ata ta guca ixani adolic1 tan da:i piktakuda xasakuda xaosr si: naj anajsi margan gu:ca:nci
gusaraxani go:gda amba:mba galamaciji noant mapi duanta ataniam xasini mi: sa:rambi toj afomba
amimbasi manbo do:lan1 pagils tultanti mast uixani xam sogdatawa poandoani taongoani animbasi na:
do:lan1 tawuxani agti ajnana poancr adoliwa angogwani nagiian boawa acis icaci si: mimbiwa
balacixanduasi mi: poktowa icuantambi ga tuj poanci anamis tapciuxaci gu:ca:n julasi muawa anaj taj
xamialani margan ogdai1 grolimi anaj kaotararu 1sixapu asi icoanduguiwa xon1 bi:ni cadu amist ga cadu
bi: mua docan1 imi aja aca takoanr piktai xadu ajnapadu sixani ga ula:n asi tani tuj bi: yaka ga duanta
9tani bini boacr 1s1xact aorini go:gda amba:n acia sanani taj cadu ongolodu animbasi go:gda amba:n
tapacini ga aj mi: sinci sitami sajact xonida najjI xopolamboriwa aj gasa dagdajni japu morajn1 a4i
Xxamorira ga asi cadu xamtuni agdaxact xona ulan go:gda amba:mba xataxaci go:gda amba:mba tagoxacrt
p1sacixaci panga: pulaxaci jliwani ragda xamasi acia nakuci tuj duantadu xajdu da bia tani ga xopa ula:n
osIxan1 cad1 yokcr jiuxaci asi dom baljzct ula:n aja kasiku
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Sounds tier

ragijadu ai ua tumpu ai bua kildempu ragijedum bwa jalodwani cu agdi mabosal ai cu da1 ard3nga ragi
manbop1 amur nanid... xasatiani manbo noani xabarsq qrardu xajani mabo kiradwapi nanisal baljict
mabola najsal xayongo1 ¢rago1 bargici balana napisal laxama gorima ¢iroma jyogdu baljixact tagtova ujla
gogda mo ojalan1 angoi bicici tuj tam1 bajunda gingarada tao¢r moqcamari mutagi bici a napt
nardwantan1 toqpd bini o xayon1 xoam xaci 1lcaku bicT taj 1lgasal ambasaljz aturi bicin piktavari gapjoms
angoj bicici aminasalp1 piktai amuakanduapi aturi ssvasalba lorict tultul sdnGoj anugi piktava sawor:
xaloda savakasalba loctwaci piktavari ulagimari sdngwaet ogigwani pinmamba gusarici nInma o¢in taj a
o tolo tuj ogixan1 kata Goro biagi

duanta kiradwan1 am napi xalan1 baljixact amip1 anini guci nuci xusa piktaci ga tuj ocini xonI puran
bajlisaldu margan baljxaloxani poandwaci tobon agji ogxan1 piktava ¢zavamborr omimbor xupiuva ga
manga maeI sampa margan uraxani a¢i mana bajunsalba balacimi tapciuxani margan ardanga bayan:
murcini Xxao¢I xam anaxaci Xaj taga o¢xanI ga taj bajlisal gusaraxaci marganci xon1 nalapei gogda amba
noancanct xugcxambani gama valiaya tuj bi faga aminar galndagumi anami aja margan xaj gojdami
bargcror: xaton da poani ana tuj biti anaxani gojdami sanamia anamia taiguj murcixani jadaxan1 tani
¢IamI tapcuxani xaj taga nalapei amban taga bogo parondu bi jaga patalan ¢racip morajnt guyam galini
Xoriosu moraini balaciusu xaj maqqaer bala oriro icaru als ale budambi kagia baxa patalan upiini mi
¢inci bapalambi naonjoan naj mi gingi ayilai da ajaci cimbi ulagiluxambi xaj a¢1goj calatambi mi
gorpIiacimbi totara margan gusaraxani aminal cogda ambam xon1 da ardalaxambapi taj cogda
ambamba mi sar1z noani mapi garbiagini duanta atoni poanani sorrdoj minci icaxari mi gcimbiva
balcyombi

tawankijza margan analupeinkini saper kiraciapi igxani icajni ogda cadu bi ula:n ogda boja da ana 9j Xaj
taga ata ta gucan ixapi adolict tan dajz pi t uds xasaku xaoe¢1 ¢i naj anajei margan gucanci gusaraxani
Gogda ambamba galoamaciji noant mapi duanta ayapiom xacini mi sarambi ta sfomba amimbacet manbo
dolapz pagils julyonii maer uixapi xam sogdatava poandwani taongwani spimbaci nadolan teawuxani
agti janana poancrt adoliva ancogwani nagiian boawa acis icaci ¢i mimbiva balacxanduagi mi pgktova
icuaptambi ga tuj pnoanct snamia tapcuyxaci guca tulagi muawa anaj taj xamialapt margan ogdajr grolimi
2Ndj qaosararu 1¢Ixapu a¢i icandguiwa xon1 bini cadu amicr ga cadu bi mua docan1 imi aja aca takoan:
piktai xadu ajnanadu cixani ga ulan a¢i tani tuj bi yaga ga duanta atani bini bwacr 1¢1xact aorin: cogda
amban acia anapi toj cadu onGolodu animbagi gogda amban tapcini ga aj mi ¢ici ¢iyami sajact xonida
naji1 xopolamboriva aj gasa degdajni tapu morajn1 a4i xamorira ga a¢i cadu xamtuni agdaxact hopa ulan
cogda ambamba xataxaci gogda a amba ta xacI p1sacyacr anga pulaxaci j1ltvani ragda xamaer acia
nakuci tuj duantadu xajdu da bia tani ga xona ulan v X ¢xa cad1 toqc1 tituxaci a¢i dom baljzct ulan aja
kagiku
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Appendix 4

Corpus documentation
People involved

This corpus was created by Aidan Winberry in 2020 from a recording of Raisa Alekseevna Beldy reading
the text of a Nanai fairy-tale “Mergen ningman”. The recording was made by Vasily Kharitonov.

Annotation scheme

The information about Nanai phonemes is taken from (Ko & Yurn, 2011).
Coding scheme

The sounds and phonemes are represented by their IPA symbols in Unicode.

The text of the fairy-tale is provided in Cyrilic Nanai orthography. Nanai writing system is nearly-
phonemic so a Latin transcription layer would simply copy the phonemic tier in IPA.

In several segments the sound is corrupted by background music; in this case the annotation on
phonemic and phonetic level is omitted.

Annotation quality

Annotations were made without consulting with the dictionaries. All phonemes and allophonic variants
are marked aurally.

Diphthongs are not thoroughly marked.

The “Words” tier follows the text of the fairy-tale while the “Phonemes” and “Sounds” tiers represent
what is actually being said instead. Several utterances end with an ellipsis which marks correcting slips
of tongue.
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