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Hitoshi, Shirasaki : Analysis of distributional factors of the epiphyllous liverwort Cololejeunea nakajimae _
Biological Laboratory, Faculty of Pharmacy, Niigata University of Pharmacy and Applied Life Sciences. 265~
1, Higashi- jima, Niigata-shi, JAPAN 956 — 8603 ‘ :

Summary. One of the epiphyllous liverwort Cololejeunea nakajimae is widely distributed in the deep- snow-
covered district in Japan. The species frequently grows on leaf of evergreen shrubs, such as Camellia
rusticana and Torreya nucifera var.radicans, My original data set of 180,000 specimens, distributional information
on 65,000 specimens from -the literature, and climatological data (AMEDAS) which were supplied by the
Japan Metrological Agency, are correlated by the computer software FileMaker Pro (FileMaker, Santa Clara,
CA, USA). Distribution maps based on locality information were automatically created in SuperCard
software (Solutions Etcetera, Pollock Pines, CA, USA) and used for the analysis of distributional types.
Using the. grid method, 1 analyzed the occurrence of the species in relation to Kira's warmth index,
maximum snow depth, summer (total for July and August) and winter (total from December to March)
precipitation, and potential evapotranspiration in August. The liverwort occurs more frequently at the sites
with values for Kira's warmth index of 60-80, and potential evapotranspirétion of 160-180 mm in August.
75.8 % of its distribution lies within the areas where are maximum snow depth above 3m. The liverwort
grows in the areas where are lower value for Kira's warmth index and deeper snow than those of C.
rusticana. Correlation analysis among the five climatic factors shows that the frequency of the value for
Kira's warmth index is correlated the most closely with that of potential evapotranspiration in August

- (correlation coefficient : 0.795). Although much precipitation and deep snow is not significahf for the
liverwort growth, the value for Kira's warmth index and potential evapotranspiration in its growing seasons
may be the most. important factors controlling its distribution.
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(SH-16049 '96) ; (SHV-34647 - 34648 '96) -

(384365-23] e%ﬁﬂné%ﬁ (th’ JiR) 1020m : (SHV-
31493 '89)

[384365- 14] BHREIFTHEATF 1L 1350m : (SH— 19458
2003) ; 1400m : (SH-19441 2003) ,

(383365~ 44] BIRUTHEILFARE <F5HE)I% > 1060m :
(SH-9305 '85)

[383366-42] BRETEEL<EAHAYE> BER 11751'11
(SHV-34631 - 1205m : (SHV-34634 '96)

(383366-41] HiRITEESIL (HSF) #IRE1320m : (SHV
-31587 '89) |

thf BT

(383371-21] LLiffily (BE7HE) 760m : (SH-13780-SHV
-38795 - 33796 '92) ; 780m : (SHV — 33797 '92)

[383366-44] EERRABHS & (F4/iR) 620m :
(SH-2332-SHV~7444 '75) ; KBM 4 2650m : (SH
-2316 + SHV-7381 '75)

[383366-32] R& (ﬂ/\fm) 750m : (SHV-8549 75)

[383366-31] Hil <AFRIRE > 1280m : (SHV-8322

'75) ; » 1350m : (SH-2615 '75)

FHT &R UE : :

[381366-34] PHEFAAEML 1100m : (SHV-23814 -
23815 '84)

ShIEEER (H. i) -

(382366~ 34] AR &AM 4 RS 925m : (SH- 19019
2003) ; BEAL<PIEHLERE> 1100m : (SH-12080 -
SHV-32686 '90) ; 1120m : (SHV-32695 '90) ;
1140m : (SH-12091 '90) ; 1220m : (SHV-32692 '
90)

[381366- 33] WrEREMRNIKITIL< B RERRE >
700m : (SH-7050 '82) ; 720m : (SHV-21245 '82) ;
720m : (SHV-21246 - 21248 '82) ; 900m : (SHV-.
21262 - 21263 '82) ; 920m : (SHV-21290-21291 °
82) ; 980m : (SHV-21296 '82) ; 990m : (SHV-
21355 '82) ; 1000m : (SHV-21298 '82)

(381366231 v AFTIL<ZAN B> 1040m : (SHV
-21303 '82)

(381366-32] W R&800m : (IY-81001 - 80993

'65)

[381366-21] WEE N ig = 1] 1270m : (SH-
14842 '94)

[381366-24] & MTAEhL1120m : (SH-13618 '92)

FEERER . R8T

(381371-11] B4 IS EE44 F610m : (SH-1835 '74) ;



1200m : (IY-81773 '66)

[374366- 14] #iENTEREIL 700m @ (IY- 66311 '62)
900m : (IY-66312 '62) ; 1000m : (IY-26726 '53) ;
(IY-92224 '68) ; 1030m: (IY-93632 '68) ; 1100m:
(IY-93307 '68) ; 1110m : (SH-19478 "68 1S) ;
1130m : (IY-92144 '68) ; 1140m : (IY-92136 -
93325 - 93402 '68) ; 1150m : (IY-93630 - 93631 °
68) ; 1170m : (IY-93523 '68)

Sl

[374366- 23] /NeEfFIAEIL 1100m : (IY-82179 '66)

mET (R EET)

(383381-22] Kit40m : (SHV-21705 - 21706 '83)

[383381-11] #HFEKih460m : IY-71735 - 71762 -
71763 "63) |

EIERR (R, EEW)

(383376~ 14] #AAERIL600m : (IY-76184 - 76187
'64) ' '

(382376~ 44] FBlikT/KIF80m : (IY-71738 '63) ; ¥
7kH#5100m : (IY-19821 '51) ; 250m : (IY-22615-

22617 '51) ; 350m : (IY-19800 '51) ; 380m: (IY
- 71750 '63) '

BFR
[404392- 14] FIIEERAHENT/NEIR 300m : (SH-195629
68 18)

(404391 - 33] [EREIERAIANS L5 260m : (SH-
19532+ 19535 19536 '68 1S) ; 310m : (SH-19537-
19546 - 19553 '68 1S)

AL

[403395-31] EIRMINTAHEEE ) R 500m : (1Y -65663
'81)

[403394-33] FAENTHE | (RAEIRA./ 7% 120m : (SH-
19504 68 IS) '

[403393-34] iy (ZR.54007) RIEEEE430m : (SH
-19488 '68 1S) ; 540m: (SH-19488 '68 1S) ; 350
-700m : (SH- 19488 - 19489 '68 1S)

LS

[401375-44] HRlE <1 [iERE> 700m : IY-67755
'62)

[394382-44] PaRILEREE/NA B < HEFR/NEE >
680m : (SH-13236 '91) ; 690m : (SH- 13249 '91)

[394376-22) FEiEIEMRLNT 454 420m : (SH-19660-
19661 "76)

BEEE

[394373-44] £EEmmERbEPRIL<FFHE> 710m :
(TY-74530-74539- 74540 '64) ; 730m: (IY~74523

74524 '64)

(393375~ 43) HREFERPEAERNTHFELER <F)1> 640m :
(SH- 1132 '78) o

[392373-43] KiEE£LIT=2% 360m : (SHV-10312 -
10316 '75)

[392373-11] Fi&EEIR BT AN BEREER ./ ¥800m
(SH-19484 - 19485 68 1S) ; 1180m : (SH-19486
'68 1IS)

EHETKAERR

[383366-31] L/ & (E\HD) 820m : (SH-189666 78
IS) ’

[383366-23] Y : (IY-82994 '65) ; HO560m : (IY
-67809 '62)

(383366-14] RF460m : (SH-9552 '85)

(383366~ 13] AAME550m : (SH-2274 - 2279 - 2285 +
SHV-7200 - 7211 - 7236 - 7242 '75) ; 650m : (SH
-19639 '75 - 19942 - 19943 '87 IS)

(383366-11] # ./ FALTF/ 114 1206m : (SH-18604 *
02) :

[383365-34] FllLI<#es3E > 7 900m : (SH-19687
19688 '78)

EILETHNE

[373366-24] AN EIHEEML10m : (IY-39452 '55)

(873365- 321 FZs H BT RIPH SRS L <W X E >
480m : (IY-55398 '58)

BHE

[362356-23] 437 #ih FHETHRHE 200m : (SH-19638 '74)
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IR AR B & SR BTS2 7 U 7 b (SuperCard)

g1, BRE - EFOMRKEEFRIZUT b
on mouselUp | '
put fld"N1" into nl ——#E" &
put fld"N2" into n2— —&E" 4"
put flA"N3" into n3 — —#HE" #”
if fld"N1" is empty then
beep 1 _
put " EUWREEZRA LT EEW into msg
exit mouseUp
end if
if fld"N1" <20 then
beep 1 . »
put " EUWEEREFEALTEE W into msg
exit mouseUp
end if
put fld"E3" into eByou
put fld"E2" into eFun
put char 2 to 3 of fld"E1" into eDo — —&ZFED
i
put n3 into nByou
put n2 into nFun
put nl into nDo
put eFun div 15 +1 into eL
put nFun div 10 +1 into nL
put ((eFun mod 15) * 680 + eByou) div (3.
75%60) + 1 into eM
put ((mFun mod 10) * 60 + nByou) div (2.
5%60) + 1 into nM .
put (((eFun mod 15) * 60 + eByou) mod (5.
75 % 60)) div. (0.9375%60) + 1 into eS
put (((nFun mod 10) * 60 + nByou) mod (2.
5%60)) div (0.625%60) + 1 into nS
put eDo & eL & nDo & nL. &~ —" & eM &
oM &" (" & eS & nS &")" into fld "Loc — Index”
end mouseUp

g2, AHRAMITER Y 7+
on mouseUp

visual effect "Iris open” very slow

global DotLong, DotLati, DotLoc, CardID, spName,
AltData

NewDat

open window "Distribution Map”

go CardID
end mouseUp’
- —Fin— F
on NewDat
global DotLong, DotLati, DotLoc, CardlD, spName,
AltData .
answer " F—¥870 or §HEAL—F 7?7 with " F—
FEM or " FHERA—F" or” Fy N
if it is " %+ >4A" then
exit NewDat
end if
if it is " F—#i&)" then | |
- answer " 3CHR or £54 7" with " 3" or " &
A" .
if it is " #Z&" then .
ReadDat
DotCalc
Selectlcon
else — [
ReadDat
DotCalc
SelectKaku
go window "Distribution Map”
‘go CardID
put fld "Loc — Index3” into AltData
paste objects
DrawKaku
DrawKaku2
end if
else
——it is 7 FEA—F" then
put empty into CardiD
new card
go to this card
ReadDat
DotCalc
Selectlcon
end if
end NewDat
~—F—F5i%id% to fld "Loc — Index”
on ReadDat _ '
global DotLong, DotLati, DotLoc, CardID, spName,
AliData



put ID of this card into CardID
put empty into fld "Loc — Index”
put empty into fld "Loc — Index2"
put empty into fld "Loc — Index3”
answer file "Select text file 1
if it is empty then
exit ReadDat
else
go window "Distribution Map”
go CardID
put it into fileName
Put lastHCItem (" :",it) into spName
put spName into fld "SpeciesNameFld”
if spName is not in fld "ScienceName” of card
"MenuCard” then ' '
put spName & return after fld "ScienceName”
of card "MenuCard”
else
answer " RUEZRIAH D E T
end if
open file fileName
repeat until it is empty
read from file fileName until return
if it contains tab then
put chitDel ( tab,””, it) into LocNum
else -
put it into LocNum
end if
put LocNum after fld "Loc ¥Index"
set cursor to busy
end repeat
go window " Altitude”
find spName
- —$TRT 5%
if the result is not empty then
new card
go to this card
put spName into fld "SpeciesNam” of this
card
-—~{IR7 3
go window "Distribution Map”
go CardID
else
go window "Distribution Map”
“go CardID o
end if

end if
close file fileName
end ReadDat

-on Selectlcon

global DotLong, DotlLati, Dotloc, CardID, spName,

AltData
answer " Qor @ ?" with” O or” @ or”

E L e

if it is" F+ >&JL" then
exit Selectlcon
end if
if it is " O" then
SelectWMaru
go window "Distribution Map”
go CardID
put fld "Loc — Index3" into AltData
paste objects ‘
DrawWmaru
DrawWmaru2
else
~——itis" @ then
SelectBMaru .
go window "Distribution Map”
go CardID
put fld "Loc — Index3” into AltData
paste objects
DrawBmaru
DrawBmaru?2
"~ end if
end Selectlcon
— = QOPaste
on SelectWMaru
go to card "Home” of window "Distribution Map”
select card graphic "Wmaru”™ of card "Home”
copy '
end SelectWMaru
— —@Paste
on SelectBMaru
go to card "Home" of window "Distribution Map”
select card graphic Bmart of Card "Home"
copy '
end SelectBMaru
~ —FTREEE KD B
on DotCalc
global DotLong, DotLati, DotLoc, CardID, spName,
AltData



get the number of lines of fld "Loc — Index” — -
384375 — 23 (23)
repeat with 1 = 1 to it
set cursor to busy
get Item 1 of line i of fld "Loc — Index”
if it is empty then
answer "No data !”

exit repeat

end if

put char 1 to 2 of it into eDo——&FE¥1
put char 3 of it into eL — —#REE2

put char' 4 to 5 of it into nDo — —48FF 1
put char 6 of it into nL — {32

put char 8 of it into eM — —i2EES3

put char 9 of it into nM — —#&EE3

put char 11 of it into eS ——&EF4

if char 11 of it < 1 then

put 1 into eS

end if

put char 12 of it into nS — —#§EF4

if char 12 of it < 1 then

put 1 into nS

end if

put item 2 of line i of fld "Loc — Index” into
Seal.. _

if item 2 of line i of fld "Loc — Index” < 0
then -
' put 5000 into Seal
— —next repeat

end if

put (99 + eDo) *3600 + 15%60% (eL —1)
+ (60%15/74) * (eM —1) + (60% 15/4,/4) %
(€S = 1) into tl1Byou — —iREF)

put nDo % 3600 + 10%60% (nL —1) + (80
*1074) % (nM —1) + (60 *10,74/4) * (nS
—1) into t2Byou — —EH

put (tIByou — (136 * 3600 + 24 % 60 + 45)
+2.75) * 160 div 3600 into DotLong

put (38% 3600 + 34 % 60 ~ 20 — t2Byou) *
180 div 3600 + (172 div 24) into DotLati

put 346 — (SeaL % 296 div 3000) into Alt

put t2Byou * 172 div 3600 — 6161 into Lat

put DotLong &",” & DotLati into DotLoc

if DotLoc is not in fld "Loc — Index2" then

- put DotLoc & return after fld "Loc — Index2”

end if

put Lat &"," & Alt& return into LA
if LA is not in fld "Loc — Index3” then
put LA after fld "Loc — Index3"
end if '
end repeat
end DotCalc
- -~ @R
on DrawBmaru
global DotLong, DotLati, DotLoc, CardID, spName,
AltData
- select card .graphic Bmaru
put the number of lines of fld "Loc — Index2"
into LineNum
repeat with i = 1 to LineNum
paste objects
"put line i of fld "Loc — Index2” into DotSet
set-loc of card graphic Bmaru to DotSet
set cursor to busy ‘
put ID of carcl' graphic Bmaru into CNum -
set the name of card grabhic Bmaru to ”
Bmaru” & CNum
_end repeat
delete objects
end DrawBmaru

- —EEN--0

on DrawBmaru2
global DotLong, DotLati, DotLoc, CardID, spName,
AltData A
SelectBMaru
~ go window " Altitude”
find spName
paste objects
select card graphic Bmaru
put the number of lines of ‘AltData into LineNum
repeat with i = 1 to LineNum
paste objects
put line i of AltData into Locl
set Joc of card graphic Bmaru to Locl
set cursor to busy .
put ID of card graphic Bmaru into CNum
set the name of card graphic Bmaru to "
Bmaru” & CNum
end repeat
delete objects
end DrawBmaru2

- —OfTR



on DrawWmaru . v
global DotlLong, DotLati, DotLoc, CardlD, spName,
AltData .
select card graphic Wmaru
put the number of lines of fld "Loc — Index2”
into LineNum
repeat with i = 1 to LineNum
paste objects
put Item [ of line i of fld "Loc —Index2” into
DotLocl -
put Item 2 of line i of fld "Loc — Index2” into
DotLoc2 ‘
put DotLocl &",” & DotLoc2 into DotSet
set loc of card graphic Wmaru to DotSet
set cursor to busy -
put ID of card graphic Wmaru into CNum
set. the name of card graphic Wmaru to ”’
Wmaru” & CNum
end repeat
delete objects
end DrawWmaru
- —EESMH- -0
on DrawWmaru2 :
global DotLong, DotLati, DotLoc, CardID, spName,
AltData
SelectWmaru
. go window "Altitude”
find spName
paste objects
select card - graphic Wmaru :
put the number of lines of AltData into LineNum
repeat with i = 1 to LineNum
paste objects '
put line i1 of AltData into Locl
set loc of card graphic Wmaru to Locl
set cursor to busy
put ID of card graphic Wmaru into CNum
set the name of card graphic Wmaru to "
Wmary” & CNum
end repeat
delete objects
end DrawWmaru2

on SelectKaku
go to card "Home” of window "Distribution Map”
select card graphic "kaku” of card "Home”

copy
end SelectKaku

-—TR
on DrawKaku
global DotLong, DotLati, DotLbc, CardID, spName,
AltData
~ select card graphic kaku
put the number of lines of fld "Loc — Index2”
into LineNum
repeat with._i = 1 to LineNum
paste objects - ‘
put Item 1 of line i of fld "Loc —Index2” into
DotLocl
put Item 2 of Iline i of fld "Loc —Index2” into
DotLoc2 ,
put DotLocl &"," & DotLoc2 into DotSet
set loc of card graphic kaku to DotSet
set cursor to Busy
put ID of card graphic kaku into CNum
set the name of card graphic kaku to "kaku”
& CNum
end repeat
delete objects
end DrawKaku
—— - -
on DraWKakuQ .
global DotLong, DotLati, DotLoc, CardlD, spName,
AltData
SelectKaku
go window "Altitude”
find spName
paste. objects
select card graphic kaku
put the number of lines of AltData into LineNum
repeat with i = 1 to LineNum
paste objects
put line i of AltData into Locl
set loc of card graphic kaku to Locl
set cursor to busy : :
put ID of card graphic kaku into CNum
set the name of card graphic kaku to "kaku”

- &CNum

end repeat
delete objects
end DrawKaku2
function chltDel a,b,str — — changeltemDelimit (tab %



HoTiehA D)

if offset (astr) is O then return str

else return chltDel (abchar 1 to offset (a,str)
— 1 of str & b & char offset (astr) + 1 to
number of chars of str of str)
end chltDel
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Rl FHAvvexoyudsrLasynko, BEERICHT3HGHEE (%) O

EhE s <50 <65 < 80 <95 >=05

FHPZEA Y e 2.2 21.5 51.1 16.1 9.1
= DA 0.7 9.6 33.8 34.0 21.9

EoEEKE (mm) < 360 < 450 < 540 < 630 <720 <810 >=1810
FhI=A oY) TH* 48 16.7 47.8 242 5.9 0.5 0.0
CE SPAE S 4.0 28.7 - 41.8 24.0 1.5 0.1 0.0

K OEEKE (mm) < 340 < 540 < 740 <940 <1140 <1340 >=1340
FHYREA G T4 0.0 3.2 9.7 16.1 285 290 13.4
CE DAL 0.0 0.4 2.7 136 29.7 31.8 21.8

BFET (m) <05 <1.0 <15 <2.0 <25 < 3.0 >=3.0
FHYEAH) IH* 0.5 0.0 0.0 5.9 10.8 7.0 75.8
aF oy FE 1.5 11.9 13.3 30.6 24.4 13.6 46
8 A OFHERERHE (mm) <140 < 160 <180 < 200 <220 <240 >=240

FHUREA Y TH¥ 3.2 11.8 44.1 22.0 10.8 5.4 27
EE DA Sl 0.1 6.2 20.9 38.1 20.3 9.2 5.1

*n=1856, **n=1678



#2. FATTEAIHUTrORHEICE T ZBINEROIESH

BEND

BEMrEOEY NoEkE - KoRkE 8 B o THERRE R
BAE D 1.000
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