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Abstract

The bleaching phenomenon of otter spraints is indicates that the age of spraints (fresh or old spraints). As previous
studies on the old otter faeces (spraint) have focused only on the external changes of spraints, it has been difficult to
explain the difference of the decomposition rates among old spraints. We hypothesized that the micrometeorology
difference caused by various characteristics of sprainting sites such as porosity and consistency of soil could affect the
extent of the decomposition rate, the solar bleaching phenomenon of spraints used as a measure of the patterns of old
spraints. Sprainting sites were classified into four types (Clay, Sand, Rock and Concrete spot) and each type was
divided into two groups according to the sunlight condition (Sunny site and Shady site) to measure the effect of solar
radiation. Micrometeorology of the sites were evaluated by measuring temperatures and humidities of the sites during
the whole season. The variations in micrometeorology of the sunny sites according to the sprainting site types were
examined with correlation analyses between the factors of micrometeorology. The analyses on the bleaching
phenomenon of the spraints by micrometeorology showed that the highest rate of bleaching was found at the ‘Rock
spot’ and ‘Concrete spot’ of the sunny site and especially in summer, the highest rate of bleaching (63.4 + 7.6%) was
found at the ‘Clay spot’ of the sunny sites. The lowest rate of bleaching was found at the ‘Sand spot’ of the sunny
sites. The above findings show that the difference in bleaching rates among sprainting sites was due to the seasonal or
sunny condition. In addition, we found that the differences in thermal conductivity among sprainting site
characteristics have resulted in different sprainting site temperature which have affected the rate of bleaching of
spraints. In conclusion, this study suggests that studies of otters on their population size and home ranges using
spraints as an indirect sign, should consider the effects of sprainting site characteristics and weather conditions.
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Table 1. The four season classification” according to daily temperature

Season

Daily mean temperature

Daily minimum temperature Daily maximum temperature

Winter early winter below 5T below 0°C -
severe winter below 0C below -5C -
early spring 5C ~10T above 0C -
Spring midspring 10C ~ 15T above 5T -
late spring 15C ~20C above 10C -
early summer 20°C ~ 25T - above 25C
Summer midsummer above 25C - above 30C
late summer 20 ~ 25 - above 25C
early autumn 15C ~ 20T above 10C -
Autumn midautumn 10T ~ 15 above 5T -
late autumn 5C ~ 10T above 0C -
* Lee, BS (1979). A Study of Natural Seasons in Korea
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Fig. 1. The bleaching phenomenon of the old spraint at rock
spot and shady site in summer. (A) Day 0-The fresh spraint with
a dark and tarry appearance, (B) Day 1-The bleaching rate was
21%, (C) Day 2-The bleaching rate was 46%.
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Table 2. The difference in temperature and humidity of the site according to sunlight condition between regional meteorology and
sprainting site meteorology. Paired t-tests were applied, and significant P-values are shown in bold

(a) Temperature

Sunny spot Shady spot
. Site temperature Regional temperature . Site temperature Regional temperature
Site n t p Site n t p
Mean * SD Mean + SD Mean = SD Mean * SD
Clay  22.18 £ 10.92 19.16 + 8.93 26 426 <0.001 Clay 20.75 £9.03 20.80 * 8.40 32 -0.12 0.91
Spring  22.33 + 11.14 20.80 £ 10.33 28 266 0.01 Spring  20.09 £ 9.53 20.33 £ 9.38 38 -0.29 0.78
Summer 21.53 £ 11.12 19.06 + 9.05 47 426 <€0.001 Summer 21.54 +9.53 21.34 £ 8.65 34 043 0.67
Autumn  21.65 + 12.69 18.89 + 9.52 32 320 <0.01 Autumn 1893 £9.43 17.83 + 8.57 29 1.32 0.20
(b) Humidity
Sunny spot Shady spot
. Site temperature Regional temperature . Site temperature Regional temperature
Site n t p Site n t p
Mean * SD Mean + SD Mean = SD Mean * SD
Clay  50.28 + 13.54 57.14 + 13.81 26 -3.18 <0.01 Clay 63.72 £ 15.33 63.92 + 17.71 32 -0.11 0.91
Spring  57.42 + 12.68 65.07 £ 12.79 28 -2.1 0.04  Spring 57.61 £ 13.15 62.99 + 16.45 38 -1.68 0.10
Summer 48.27 £ 17.06 60.11 + 15.76 47 -9.07 €0.001 Summer 59.25 * 13.70 59.66 *+ 14.62 34 -0.25 0.81
Autumn 47.18 + 16.79 59.09 + 17.91 32 -4.79 <0.001 Autumn 54.68 £ 13.75 58.72 + 20.76 29 -1.42 0.17

* As the temperature data of concrete at the shady spot does not show a normal distribution, data were log-transformed.
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Table 3. Generalized linear models were applied to look at the
factors affecting bleaching phenomenon of otter spraints using
quasibinomial errors and F-tests. Significant P-values are
shown in bold

Variables Estimate + SE  d.f. F P
Day 0.383 +£0.130 1 25.426 < 0.001
Season - 2 206.435 < 0.001
Light* - 1 188.018 < 0.001
Site type - 3 20.979 < 0.001
Site temperature 0.022 +£0.023 1 16.066 < 0.001
Site humidity -0.002 £ 0.017 1 3.360  0.069
Size of spraint (Area) 0.019+£0.035 1 2682 0.103
Sex - 1 3.309 0.070
Season : Site type - 6 2838 0.011
Light : Site type - 3 7.308 < 0.001
Site type @ Site temperature - 3 3.857 0.010
Site type : Site humidity - 3 0268 0.848
Day : Size of spraint (Area) -0.0006 + 0.016 1  0.895 0.345

Including three way interaction

Variables Estimate £ SE  df. F P

Season : Light © Site type 8 2442 0.015

* Light: The sprainting site divided into two groups according to the
sunlight condition (Sunny site and Shady site).

1.5%) > v191(5.8 + 1.0%) > ME1.7 £ 0.6%) » 2=(0.9+
0.3%)]. BF RE AdolA 714 e Bul maEe 8
A7 E magl Ao viehg,

FA\ok Ao EHE Aolw WA $FU LA
EU(F2u = 7.308, P <0.001, Table 3, Fig. 4), 7F¢ =2
walEe Rl WAAE GBd Ao AE wWaA A
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Fig. 3. Deviation of bleaching rates of spraints occurred among
the same age of spraints in otters. The bleaching rates were
increased with decomposition time (Day).
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Fig. 4. The bleaching rates of each sprainting sites according to the season. All four sprainting site types were classified according to

sunlight condition (MS: Clay, S:

Sand, R: Rock, C: Concrete).
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Fig. 5. Relationship between bleaching rate and micrometeorology factors (a) site temperature (b) site humidity at each sprainting
site type. The solid lines show the predicted values obtained from the model of (Table 3). (MS: Clay, S: Sand, R: Rock, C: Concrete).
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8 w2 - 3E - 2
e RE £ 52 el Ax2A F8ot7] upebA BHO| BWEALE ofFE FA A FFECl B
AT Qe AE & 5 A 2 AR LLE 2 FAEER Jd) G| doju=
v A2 £ BWEe Ay} sido] f5of ot o2 AL & & A, AdT wjdz EA 9 EY] {5
Al d¥st= AS & 4 UNL(Fig. 4), vidA] 71 37t et B s = wjda] vz Zfolrt E¥ muEo] njx]
of g EH FHES ujdx] §YER zol7t U= = S doE o ASH EAo] Hagh Zlog HA
AL 2T & (Fig. 5@). 1Y F& F7tel o oh A Y o5 P AT 93] Apel&2 Qls A
= e a4 FFEE Zol7t FH(Fig. 5(b)). T Qe BHY fELEE Aol ZHEY ¥ F AL
mEbA ERO WAL 2 Aol ST vidA] A 2 dqAglont B Ao fogt Zfolzp HAY sk o
71 84 F, 7129 ¥ W= AL 4 5 Udd A UtH(Table 3). whebA vid &, 2O 2| g4
Aol 2A4 meff wfdz] o] £¥ muEo] 7P WA e ZF Zpol7t =2l AAl SA3%S ol8%t 7 AUt
@ oolf= dAVE w2 Refjo] EAof s F=(Air gap) dasgh Zoeg Hdty Teh, 7t ajdet Ads ¥l 3
o] BAgSHHA, F7]1/d0o] =obH (Beard and Weyl, 1973) 7] Zpol= At T o) mE £¥ 3F BHE 2folof fogt
o2 F39 AR Hls] HYES S5k s8] WY FFE A A= GYEH(Table 3), ol E¥9 k& H
2el Aoz F=Hrt X 3HO] EAJ(Thermal property) Ho| ZWMAALE do7|= ujdA] FHI] 2 g A0 A
2 Eo Uhet F=E ¥ e 2R dHA 3 A ke AL vehdh
A (Tarnawski et al., 2002) 59|, ddEE= F=E°] & 71l A| AR ERe] tigh B mudsde] dof
Vs fAadches 9o S dErdtH(Cha, 2011D). Al gk ol fe WS W AR E UEY] wfZol], 19
ot Ao B A= =2 F=EC Yo e & FHAYo] HYA dojtl= A&dol= WA F AXto]
PO WA B} 7]20] B, #idR] 7]=o] FUIETE 2 2ol AR AHE Bad 7hsAde] itk 4
EHo] miiEr 7P W yehd Aoz F=HchFig 5(a). A AEEZ =33 Brush—tailed rock-wallaby(Petrogale
Higlet 2 E= A5 Aot RE AdAA M = penicillata) @} F-203-%(Vulpes vulpes) 9] -8 &3] micro-
< B3UES U= Fig. 4), oid sidAE2 E555 satellite 12t 24 9] A= g5 A% Aol oJstd, F
(Impermeable layer) &2 BFES 5ok 442 7HA Fo] Eylo] fJHow AHR JHE U o, H201%
I 13 (Myeong, 2009) 5=, 5=-FA(Pore fluid) 2= ©] B®¥o] Brush-tailed rock-wallabyel H]s] Ads] Y2
AL o] FrrE7] gf&of(Clauser and Huenges, 1995) DNA 5Z8&73} genotyping £H5 HETty HYskal 9]
92 FSES Hole F WdAE =2 HYE S50 o}, ol2|gt @/do] HAst= olf+= SAEEY AL, 29
FAEER ol &2 wjdA] 7125 Hlrh webs T oul o] oefE AL E HItE 4 e AN T2 94 &
A7) ¥ BHES FA UEd Zeg F5Hoh Jol Agoll= Keto = melstrlof ofzgo] §l7] wZo]
ASd F79 HE widAE 7MY =2 EH BaWES THPiggott, 2005). mHebA 2 A= #id & 22 Algto]
B+t Fig. 4, 75 TR JEANA 29 2 gt 29 3P #WEe] o7t U= olfE F5E,
Azx@go] =A AT olf= FFgol ot g5y A AR L}t 2 ZF Wiz EAe 9t sidA] u)rdel #
o] gEx= 59 AF = (Consistency of soil)ofA] Zro} oA F3aL, o]F ol AMsty eid £ 94 &
2 4 9tk uAl & gARl ME= Z35E o)AM= ATrS AGFE 71E9] Bt 7H dARES 7R
T HES Holtprh 20| Haste] ot gt Hjdz] /ol 9 Hebs 4 Qlloh E3h ZF wjdA]
gotof 2= 734 Rigidity)& HebdtH(Hwang, 2008). o Aol g5 Yetts B BHES ol W oz, by
gA o5 1o Rl HFE HjHR 9 mHFHdol o A7 738 ¥ AAEE FPoket B2 & o Uth
oA wasty AXg AHY AW EA4Z TA H B oo g 7tHdsHor o|gdle ¢ AT F
1, EQFe UErt Fobx EAELIE @ AA= @4 7tet B ZAb] QlojA, B muE o] it 7]E9
(Cha, 201D)o] Yept Aoz FZHr} o2 Qlsf w4z oA Wrte= Ad, widA B4 9 AHY {55 e
7|0l S7FEE Fo| o] FElelA, vl 7k v F Hoffof gtth= A& HojErt
7V w2 FHES UYHlE 2SS B 5 AhEFig 56).
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