1 Coordinates of the sampling sites

Table S1. Coordinates of the sampling sites

2 SEM classification scheme

1D

Coordinates

MRS

SRS

DYS (Main site)
HRS

VFS

64°52’20"N 16°54°14"W
64°53°52"N 16°50°57"W
64°54°55"N 16°46°35"W
64°57°17"N 16°40°31"W
65°01°41"N 16°26°10"W




STI0 " 0=(IS+IV) / (SxT+ID) ® €0 " 0 =BN/(SxT+D) 2 S1'0 " 0=(ISH[V+3d)/od »®
10T L'0=CI+eND/BN % 10°1 ~ L'0=(BD+eN)/BN 2 ST'0 " ST'0=(ISHV+BD+)+eN)/(BD++BN) %
€07 T0=(SHIVIIV ® 10T " L' 0=(CA+UN+HDHLL+ED+IHD+S+dHSHIV+IN+EN) / (ISHV+EN)

AI-NqLY

STI0 " 0=(IS+IV) / (S%THID) ® €0 ~ 0 = BN/(SxT+D) 2 S1'0 ~ 0=(1SHIV+3d)/°d
L0 €0=CI+eN)/BN % 1°0 ~ 0=(IS+IV+eD)/D 2 ST'0 = S1°0 = (ISHV+I+BN)/I+BN) 2 €0
T0 = (SHV)/IV 2 10T~ L 0=Cd+UN+HIDHL+eD+N+D+S+d+ISHV+IN+EN) / (ISHV+I+EN)

YI[-9SB[O0YIOUY

STI0 " 0=(IS+IV) / (S%THID) ¥ €0~ 0 = BN/(SxT+D) 2 S1°0 ~ 0=(1SHV+3d)/°d
% €0 " 00=CI+eN)/BN % 1°0 = 0=(IS+[V+BD)/BD % ST ~ SI'0 = (ISHIVHI+eN)/CI+eN) %
€07 T0=(SHV)IV % 10T L' 0=(Cd+UN+HIDHLLALI+NHD+S+d+HISHV+SN+EN) / (ISHIV+)

ONI-OUI[P0IOIN

€70 " 0=(1IS*+IV) / (SxT+ID+BN)
% S1°0 " 0=(IS+HIV+8D)/BD % S0 = ST O=(ISHV+S/SIN % S0 = ST'0=(ISHIV+d)/2d % 90 ~
€€°0 =(ISHIV)/IV 2 10’1 ** L' 0=(CA+UNH+IDHLAEI+I+D+S+d+ISHV+SN+EN) / (ISHV+d+SIN)

M-

ST0 " 0=(1S+1V) / (SxT+ID+BN) 22 1°0 " 0=('S+3D/M 2 L991°0 " 0=(ISHIV+EN)/EN
% £991°0 ~ 0=(IS+[V+ED)/eD % S0 = L991 0=(IS+IV+SIN)/SIN % ST1°0 = 0=(ISHIV+)/2d % 90
" €€'0 =(ISHV)/IV 2 10T L' 0=(d+UN+HDHLL+ED++HD+S+dHSHIV+SN+EN) / (ISHV+SIN)

I-omoaws

ST0 " 0=(IS+HIV) / (SxT+HID+EN) 2 €0 " 11°0=(ISHIV+D/3 2 L991°0
* 0=(ISHIV+ED+EN)/(BD+.N) 2 £991°0 ~ 0=(ISHIV+3d)/od 2 L991°0 ~ 0=(IS+IV+SIN)/SIN »
§9°0 " €0=(ISHIV)/IV 2 T0'T ~ L 0=(J+UN+IDHI+BD+N+[D+S+IHSHV+SN+EN) / ISHV+)

OAI[-3ITAOISIA/SNT]

ST0 " 0=(1SHIV)/(SxTHIO+eN) 2 1°0
0=(1S)/X ® 1°0 " 0=(IS+IV)/EN % 1°0 ~ 0=(IS+IV)/eD 2 T'0 " 0=(IS+IV)/SIN % T'0 " 0=(IS+IV)/d
® ST 7 SO0=ISAV ® 10T 7 L 0=CA+UNHDHILAED+HNHD+S+IHSHVHIN+EN) / (ISHIV)

[exourur Ae[o you-1y

08'T " 09'T=IS/SIN % 0F'0 ~ T0=IS/2d ® SL'0 ™
9" 0= +SN++EN+EDHSHIV) / (SIN+2d) 2 S0°0 ~ 0=(2A+SIN+I+EN+ED+ISHV) / (I+EN+ED)

YI[-9J110)SI0]

6610 " 0=(1S+4)/d ®
T0 " 0=IS/(IV+EDHIHSN+EN) 2 10'T L' 0=(Cd+UN+IDH LA+ +D+S+d+ISHV+SN+EN)/IS

NI-z1enQ)

B

SSB[O 9[onIRd




$9A=dnoIDIPQUNIONS] 2 $T'0 ™ 0=(ISHV) / (SxT+ID+EN) 2 §'0 " 0=IS/EN % §'0 " 0=IS/SIN
2% G0 0=IS/AL 2 S0 7 0=1S/8D 22 S0 T 0=1S/2d % [~ 0=IS/(BD+M+BN) ¥ ST~ SO'0=IS/IV
® 10T~ L0=CdHUNHIDHLAEI+NHID+S+dHISHVASNHEN) / (QJ+eD+I+SN+ENHSHV)

ay1-z3xenb xordwo)

$9A=dnoIDIPQUNIONS] 2 ST'0 ™ 0=(IS+IV) / (SxTHDI+EN) 2 §°0 " 0=IS/EN % S'0 ~ 0=IS/SN
2507 0=ISA 2 S0 0=IS/BD 2 S0 " 0=1S/2d 2 L0~ STI'0=IS/(BD+M+BN) 2 S'0 " STO=IS/IV
® 10T 7 L0=CdHUNHDHILAEI+NHD+S+dHISHVASNHEN) / (QJ+eD+I+SN+ENHSHV)

SOJBOI[IS POXTW [y WINIPIA

$A=dnoIDIPOUNIONS] 2 ST'0 ~* 0=(IS+IV) / (SxTHDI+EN) 2 §°0 " 0=IS/EN % S'0 ~ 0=IS/SIN
% G0 0=IS/ % S0 7 0=IS/eD ® S0 7 0=IS/ed ® 1 ['0=IS/CI+d+3IN) ® S'T ~ S'0=IS/IV
® 10T 7 L0=CdHUNHDHLAEI+N+D+S+dHISHVHINHEN) / (9J+eD+HI+SN+ENHSHV)

(Iv y3ry) apeorpis xo[dwo)

$9A=dnoIDIPQUNONST % ST'0 ™ 0=(IS+IV) / (SxT+HDI+eN)
107051 % 10 " 0=IS/BN 2 10 ~ 0=1S/2d % 1°0 " 0=IS/eD % L'0 = T0=(S+IV)/(SN)
%607 T0=IS/IV ® 10T 7 L'0=Cd+UN+HIDHIL+ED+NHD+S+dHSHV+IN+EN) / (ISHV+IIN)

MI[-ADSI03Aed

S9A=dno1nIoYIQUIONS]
% 6661°0 " 0=(Cd+HUNHIDHLAEI+I+ID+S+d+HISHVATAN+EN)/PA 2 9’1 8'0=1S/(3J+2D+3N) ¥
10T~ L'0=(Rd+UNHDHIL+ED+HI+D+S+dHSHVASNTEN) / (IS+HJ+SN+ED) % ST'0  0=1S/IV

MI-9roquydwre/ouaxorfq

0T~ 9°0=(cd+SIN/BIN 2 T'T ~ §'0=IS/(PA+3IN)
2 101~ L' 0=Cd+UNFIDHIAEDHHD+SHIHSHV+SN+EN) / (IS+HI+SIN) 2 1°0 ~ 0=IS/IV

AI[-UIANIO

ST0 " 0=(1S+1V) / (SxT+ID+BN) % €€€°€
" g0=(S+IV)/RD ® 10T~ L' 0=(d+UNHIDHL+ED+HI+D+S+HSHVHIIN+EN) / (IS+IV+eD)

QINIXTUI-IG-8))/Q)BII[IS YOLI-8))

§T0 " 0=(1S+1V) /
(S%THO+eN) % ST1°0 ~ 0=(1S+IV) / (SxT+D) 2 €0 0 =BN/(S%T+D) ¥ S1°0 * 0=(1S+IV+30)/°d
% 1°0 " 0=(IS+IV+eD)/M % €0 ~ 0=(BD+EN)/BN ® ST'0 ~ ST'0=(IS+[V+eD+BeN)/(eD+BN) % L9'0
© €€ 0=ISHVIIY % 10T L' 0=(A+UNHDHLAED+HD+S+dHSHV+SN+EN) / (IS+V+D)

NI-oNYyIoUY

STI0 " 0=(1S+1V) / (SxT+ID) ® €0
"0 =BN/(SxT+HD) ® S1°0 " 0=(IS+IV+D)/Pd 2 L0~ €0=(BD+eN)/BN ® 1°0 ~ 0=(IS+IV+3D/3
® STO T SI0=(IS+HIV+eD+eN)/(BD+EN) ® €1 L 0=(((BD+BN)/D+1)«!1S)/((BD+eN)/eD
IV ® 10T~ L0=CA+UNHDHL+eIHHD+S+IHSHVASN+EN) / (ISHV+ED+EN)

1]~ Se[d- U]




STO " T'0=(CA+LL/AL 2 10T~ L' 0=(Ca+UN+IDHLLHED+HD+S+dHSHIV+IN+EN)/(LL+2:) oYI[-)nouSewoue)L],

SL0 " STO=(RAHILIIL % 10°T ** L 0=(CA+UNFID+ILHED+HIHD+S+d+HISHV+IN+EN)/(LL+od) SNI[-o3tuau]

L0 €0=(L+eD)RD ® 10T ™

YI[-AI[SA0I]
0= +UNHIDHIL+HED+NHD+S+dHSHV+IN+EN)/(BD+LL) 2 1 H=[BUONIPPY 2 AISUsq=a]IL[[BUONIPPY

10T SLO=(d+IL)/AL % €0 ~ 0=(1L+8D)/D 22 10']

I-omny
L 0=(A+UN+IDHILALD+HNHD+S+d+ISHV+SIN+EN)/IL 29 1'p=[eUonIppy 29 AISUSq=911[PUODIPPY

T

AYI[-9)ISAUT BN
L 0= +UNHIDHILAED+NHD+S+dHSHIV+IN+EN)/SIA % € ¢=[euonippy % AIsuaq=opiL[euonippy

1'0 " 0=(34+LL)/1L
% 6670 " 0=CA+UNHIDHLLAED+NHD+S+dHSHV+IN+eN+D/(IS+D) ¥ 10 = 0=(cd+ID)/ID ONI[-OPIX0IPAY-,§/aPIX0-0]
® 10 7 0=(C4+HD)MID ® 666860 ~ S O=(JHUN+ID+IL+ED+NHD+S+dHSHV+IN+EN)/PD

€07 0=,D/ID % €0 " 0=LD/SIN % S0 " L991 0=(I+eD)/eD %

I-oyLon
6661°0 " 0=(S+8D)/D X 10’1 ** L 0=(d+UN+IDHIL+EDHIHD+S+dHSHV+IN+EN+I) / (1+8D)

€0 0=,D/ID % €0 " 0=,D/SIN

oyI-wnsd£o
® 80 " TO=(S+eD)/eD B 10T~ L 0=(CA+UN+ID+LL+ED+N+[D+S+HISHIV+IN+EN) / (S+D)

ST0 " 0=(eD+d)/(ISHIV) ® €0 " 0=;D/ID ¥ 80 " T0=(d+eD)/d

i-amedy
® €0 7 0=BDBIN ® 10T = L0=CJ+UNHDHL+eD+NHD+S+dHSHV+SN+EN) / (d+D)

€0 " 0=eD/(ISHIV) % €0 " 0=,D/ID ® €0 " 0=,D/S

MNi-anwojoq
® €7 CO=ROBN B 10T 7 LO=Qd+UN+HDHLFEI+IHD+S+IHSHV+SN+EN) / (2D+SN)

61°0 " 0=(S+8D)/S ® 61°0 " 0=(d+®D)/d 2 €0 " 0=BD/ID ¥ €0 " 0=8D/S® €0

MI-No[e)
0=,D/3IN 29 €0 " 0=,D/(ISHIV) % 10'] ** L' 0=(3d+UN+IDH+LL+ED+IHID+S+dHSHV+IN+EN)/2D

ST10  0=(1S+1v)
/ (S%T+ID) ® €0 " 0 = BN/(S«T+ID) X 170 * 80°0=(ISHIV+34)/3d % 9T°0 ~ ST'0=(IS+IV+XD/
% €60 7 6I'0=ISHVY/IV ® S0 ~ LTO=(SHV+SW/ABAN 2 10 ~ 0=(S+HV+eN)/eN
® 10T~ L0=CJHUNHIDHLAEI+NHID+S+HISHVASNHEN) / (ISHVASN+I+I+EN+ED)

ai-amorg

soA=dno1n1POUNONST 29 $T'0 * 0=(ISHIV) / (SxTHD+EN) 2 $°0 ~ 0=IS/EN % §'0 " 0=IS/SIN %
S0 " 0=IS/M % S0 " 0=IS/8D % S0 " 0=IS/2d % STI'0 ™ 0=IS/(BD+X+EN) 2 S0~ STO=IS/IV  (I[e3[e MO[-[V Jeropour) edifis xa[dwo)
® 10T~ L0=CdHUNHDHLAEI+NHID+S+dHISHVASNHEN) / (QJ+eD+I+SN+ENHSHV)




$9A=dnoIDIPOUNIONST % [ * S'0=1D/S ¥
€0 " 0=CIHUNHIDHIABDHNHD+SHHSHVHSN+EN) / 94 2 ¥ = STO=(ISHIV) / (SxT+HID+EN)
2 10T~ LO0=(CdHUNHDHLLABDHHD+S+HSHVASNAEN) /  (SHID+EN+J+SNHISHY)

QINIXTUI QJBOI[IS/}[BS-8aS POSY

$9A=dnoIDIPOUNIONST 2 S0 " 0=eN/S ® 1 " 0=S/ID ® L'0 ~ 0=(IV+1S) / (34 +ED+3])
® ¥ 7 STO=(ISHYV) / (SxTHI+EN) ® €0 = 0=(CJ+UNHDHLAEDI+NHD+S+d+HISHV+SN+EN)
/A% 10T L' 0=CA+UNHIDHLLAED+NHD+S+dHSHV+IN+EN) / (SHO+EN+OI+SNHISHY)

QIMIXTUI 9JBOI[IS/A)BJ[NS WNIPOS

$9A=dnoIDIYQOUNIONST ¥ 6610 ~ 0=(1S+A)/d % S'0 ~ 0=1D/S
% ¥ STO=(ISHY) / (S«THOI+EN) % €0 ~ 0=(ed+UNHIDHL+ED+I+[D+S+d+ISHV+SN+EN)
/A% 10T L' 0=Cd+UN+HIDHLLAED+NHD+S+dHSHV+INFEN) / (SHO+EN+OA+SNFISHY)

QIM)XIW QJBOI[IS/I[BS-Bag

$9A=dnoIDIYQUNIONS] 29 S0~ 0=S/(IS+IV)

j[es 9[qnios xo[dwo)

% 10T 7 L0=CAHUNHDHILARDHNHD+SHIHSHVASN+EN)  /  (ID+S+eD++SN+EN)
$9A=dnoIDIYPOUNONST % €0~ 0=(S+ID) /1D ® ST'0 " 0=S/(ISHIV)

ojejns xordwo)
% 10T 7 L0=CAHUNHDHILARDHNHDI+S+IHSHVASN+EN)  /  (ID+S+eD+M+SN+EN)

ST0 " 0=S/(IS+IV) ® S0 " 0=S/'S® T0 " 0=S/ID % 10°I
“0=S/EN % €0~ 0=(S+D) /1D ® 10T " L' 0=(CA+UN+ID+LL+EI+N+[D+S+d+ISHV+IN+EN)/S

YI[-91e[NS-WNIUOUI Y

ST0 " 0=(SHID+EN)/(ISHIV) 22 S0 " 0=eN/SIN % S'0 ~ 0=BN/ED %
S0 " O0=eN/ ® €0 " 0=(S+ID) / 1D ® TO " 0=(BINxS0+eN)/ID ® T~ 8'0=(3IN%S 0+eN)/S
® 10T 7 LO0=RIFUNHDHIAEDHNHD+SHIHSHVHSN+TEN)  /  (ID+S+SN+EN)

JJeJINs WNIPog

ST " 0=(S+ID+ENHISHIV) / (IS+HIV) % €0 " 0=(BN+3IN) /SN % T0
0=(eN+2D) /2D %9 €'0 " 0=(eN+X) /3 % L'0 " €0=(S+ID) /1D X £€€'€ " €' 0=(BD+S 0+SN S 0+EN)
1 (S+T+ID) ® 10°1 ** L'0=CA+UNHIDHIFED+NHDI+S+HISHVHSNHEN) / (BD+SHD+SIN+EN)

j[es-evas pady

ST0 " 0=(S+ID+eN) / (IS+IV) % S0 " 0=eN/SIA % S0 " 0=eN/eD % S0
“0=EN/M ® T0 7 0=BIxS0+eN)/S ® 10T 7 L'0=(SHD) / 1D ® T~ S0=BINxS0+eN)/ID
® 10°1 v L 0= +UNHIDHLLAED+IHD+S+dHSHIV+IN+EN) / (ID+3N+eN)

j[es-eas

8°0 " €0=(SHA+IVINV
2 S0 " SIO=(SHAHIV)S 2 €0~ SO0=(SHA+IVI/A 2 10 = 0=(SHA+HIV+IS/IS ¥ S0°0
0=(SHI+IV+eD)/eD 2 10'T = L 0=(Cd+UN+HID+LL+ED+NHD+S+dHSHIV+IN+EN) / (S+IHV)

NI-oyunry




$9A=dno1nIYIOUIONST 2 6°0 1 0=(Cd+UNHID+LL+eD+N+H[D+S+d+ISHV+SIN+EN)

/ (IS+1V) ® 60 - 1"0=(d+UN+ID+IL+eD+N+[D+S+d+HISHV+IN+EN) /
CA+HSN++ED)  ® 60 7 TO=CAHUNHDHILAEDHHD+SHIHSHVASNTEN)/S %
60 7 T0=QEIFUNHDHIAED+HIHD+SHHSHVHIN+EN)  /  (D+eN) 2 101

L 0= +UNHIDHLILAED+HNHD+S+dHSHIV+IN+eN) / (A +ED+HIHD+SHISHV+IN+EN)

amyxrw xardwo))

$9A=dnoIDIYQUNIONST % ST'0 ™ 0=(RJHS+IV) / (S+HD+eN)
% 10T~ L' 0=CA+UNHDHLLAED+HIHD+S+IHSHVHSN+EN) / (LA +eD+I+SN+ENHSHV)

9JeOI[IS JYI0

soA=dnoInIQOUIONST 29 T~ 0=S/eN % | ~ 0=S/ID ® t ~ ST 0=(IS+IV)/S
% 101 7 T0 = (A+SINHISHY) / IS % €0~ 0=(Cd+UN+IDHL+EI+I+[D+S+d+ISHV+SN+EN)
/2od ® 10T 7 L0=CA+UNHDHLILAED+HNHDI+S+IHSHVHIN+EN) / (S+HEN+OJ+SNHISHY)

QIM)XIW 9JeOI[IS/JeJ NS




Table S3. Sampling times for flat-plate samplers at HRS

ID

Start date & time

End date & time

Exposure time (min)

Start date & time

End date & time

Exposure time (min)

~N N B W

08.08.2021 19:00
10.08.2021 19:40
13.08.2021 18:30
15.08.2021 15:35
17.08.2021 11:55
19.08.2021 12:20
21.08.2021 13:20

10.08.2021 19:40
13.08.2021 18:30
15.08.2021 15:30
17.08.2021 11:50
19.08.2021 12:15
21.08.2021 13:15
23.08.2021 13:10

2920
4250
2700
2655
2900
2935
2870

23.08.2021 13:10
25.08.2021 12:15
27.08.2021 14:00
29.08.2021 15:30
31.08.2021 19:20
02.09.2021 13:55
04.09.2021 09:35

25.08.2021 12:15
27.08.2021 14:00
29.08.2021 15:30
31.08.2021 19:20
02.09.2021 13:55
04.09.2021 09:30
06.09.2021 09:30

2825
2985
2970
3110
2555
2615
2875

Table S4. Sampling times for flat-plate samplers at MRS

ID

Start date & time

End date & time

Exposure time (min)

ID

Start date & time

End date & time

Exposure time (min)

N N

09.08.2021 09:05
11.08.2021 12:00
13.08.2021 12:15
15.08.2021 11:30

11.08.2021 12:00
13.08.2021 12:12
15.08.2021 11:30
17.08.2021 09:30

3055
2892
2835
2760

17.08.2021 09:40
19.08.2021 09:00
21.08.2021 09:00

19.08.2021 09:00
21.08.2021 09:00
23.08.2021 10:00

2840
2880
2940

Table SS. Sampling times for flat-plate samplers at SRS

Start date & time

End date & time

Exposure time (min)

ID

Start date & time

End date & time

Exposure time (min)

w B W N

[=2)

11.08.2021 12:45
13.08.2021 12:58
15.08.2021 12:20
17.08.2021 09:20
19.08.2021 09:23
21.08.2021 09:28

13.08.2021 12:55
15.08.2021 12:15
17.08.2021 09:15
19.08.2021 09:20
21.08.2021 09:25
23.08.2021 11:00

2890
2837
2695
2880
2882
2972

23.08.2021 11:00
26.08.2021 10:00
28.08.2021 10:00
30.08.2021 10:20
01.09.2021 11:00
03.09.2021 11:00

26.08.2021 10:00
28.08.2021 10:00
30.08.2021 10:20
01.09.2021 11:00
03.09.2021 11:00
06.09.2021 11:35

4260
2880
2900
2920
2880
4355




Table S6. Sampling times for flat-plate samplers at VFS

ID

Start date & time

End date & time

Exposure time (min)

ID

Start date & time

End date & time

Exposure time (min)

[ RV I S S )

12.08.2021 22:15
14.08.2021 18:15
16.08.2021 17:35
18.08.2021 18:05
20.08.2021 09:55
22.08.2021 17:40

14.08.2021 18:10
16.08.2021 17:30
18.08.2021 18:00
20.08.2021 09:50
22.08.2021 17:40
24.08.2021 11:10

2635
2835
2905
2385
3345
2490

24.08.2021 11:15
27.08.2021 09:05
29.08.2021 09:30
31.08.2021 10:25
02.09.2021 10:15

27.08.2021 09:00
29.08.2021 09:30
31.08.2021 10:25
02.09.2021 10:15
04.09.2021 10:30

4185
2905
2935
2870
2895




3 Relative Abundances of Various Types of Particles

Table S7. Size resolved volume fraction (%) of particles in each particle class (number fraction in parentheses).

Size class in pm

Particle type 0.1-1 12 24 48 8-16 16-32 32-64
Fe-oxide/Fe-hydroxide-like 3.42 (3.47) 1.23 (1.76) 0.46 (0.48) 0.19 (0.21) 0.13 (0.15) 0.06 (0.11)
Titanomagnetite-like 1.74 (1.76) 0.79 (0.87) 0.42 (0.47) 0.11 (0.15) 0.03 (0.05)

Quartz-like 2.01 (1.85) 0.92 (1.25) 0.32 (0.35) 0.13 (0.15) 0.11 (0.12) 0.06 (0.09)

Complex quartz-like 1.48 (1.45) 1.82 (1.79) 2.06 (2.06) 1.85 (1.87) 1.57 (1.55) 0.99 (0.99) 0.75 (1.01)
Pyroxene/amphibole-like 4.95 (4.88) 5.79 (5.91) 4.81 (5.05) 3.64 (3.81) 242 (2.72) 0.84 (0.92) 0.08 (0.17)
Albite-like 0.14 (0.15) 0.22 (0.22) 0.16 (0.17) 0.15 (0.15) 0.09 (0.12) 0.03 (0.05) 0.20 (0.17)
Interm.-Plag.-like 5.83 (5.55) 7.81 (8.09) 6.88 (7.19) 4.93 (5.29) 3.57 (3.84) 1.82 (2.00) 0.95 (1.35)
Anorthite-like 1.85 (1.76) 2.84 (2.80) 2.13 (2.26) 1.92 (1.97) 1.49 (1.57) 0.98 (1.03) 1.34 (1.01)
Complex silicate (moderat Al-low alkali)  6.79 (7.12) 2.88 (3.66) 1.87 (2.00) 0.86 (1.03) 0.46 (0.49) 0.70 (0.54) 0.52 (0.51)
Complex silicate (high Al) 1.23 (1.28) 0.84 (0.98) 0.30 (0.35) 0.24 (0.25) 0.1 (0.12) 0.14 (0.13)

Al-rich clay mineral 1.01 (0.65) 1.01 (0.42) 1.41 (0.18) 1.08 (0.06) 1.03 (0.03) 0.90 (0.04)

Other silicate 13.19(13.62)  7.20 (8.34) 334 (3.71) 2.06 (2.18) 1.61 (1.65) 1.42 (1.48) 1.39 (1.69)
Ca-rich silicate/Ca-Si-mixture 1.45 (1.53) 1.59 (1.45) 1.26 (1.24) 1.40 (1.39) 1.05 (1.14) 0.61 (0.65) 0.98 (0.68)
Medium Al mixed silicates 3550 (34.15)  56.72(52.74)  68.80 (67.42)  79.26 (77.36)  86.87 (85.78)  91.99 (91.72)  93.68 (93.24)
Olivine-like 0.37 (0.34) 0.24 (0.23) 0.09 (0.11) 0.07 (0.08) 0.03 (0.05)

Calcite-like 1.41 (1.60) 0.59 (0.76) 0.22 (0.26) 0.06 (0.07) 0.02 (0.02)

Gypsum-like 1.80 (1.85) 0.78 (0.87) 0.10 (0.13) 0.04 (0.05) 0.02 (0.02) 0.01 (0.02)
Ammonium-sulfate-like 5.36 (4.96) 3.80 (3.43) 5.45 (5.30) 2.19 (2.87) 0.20 (0.33) 0.02 (0.04)

Complex sulfate 1.64 (1.74) 0.42 (0.59) 0.15 (0.14) 0.20 (0.24) 0.01 (0.03)

Sulfate/silicate mixture 0.80 (0.88) 0.37 (0.41) 0.1 (0.13) 0.10 (0.11) 0.01 (0.03) 0.01 (0.02)

Other 8.48 (9.41) 2.79 (3.43) 0.88 (0.99) 0.58 (0.72) 0.19 (0.21) 0.28 (0.18) 0.11 (0.17)




4 Temporal evolution
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Figure S1. Chemical composition (relative number and volume abundance) of different particle groups of aerosol collected in August and
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September 2021 at Dyngjusandur by deposition plate sampler. The numbers on top represent total particle analysed.

10



175218201728 1,196 1,9213,313 1,955 2,306 2,580 1,814 1,744 311 288 538 175 640 1911 709 2,2483,1522,2692,1413,115 446 2,26933592,103 533 3,1232,1262,764 1,924 706 2,0002,194 2,961 1,447 1,901 2,632 1,4712,744,
== = —— E—— — —
[ — —

relative number fraction
[o2}
o
"

T T T
3 4

8 9 10 11 121314151617181920212223242526272829303132333435363738394041

2o.-i - I _I . l
vm=dEE=E2z-z=Rc SN-SnNNnNEN. nnnnEERRRRERE
1 6

17521820 1,728 1,196 1,9213,313 1,955 2,306 2,580 1,814 1,744 311 288 538 175 640 1,911 709 22483,1522,2692,1413,115 446 2,2693,3592,103 533 3,1232,1262.764 1,924 706 2,0002,194 2,961 1447 1,9012,632 1,4712,744)

relative volume fraction
(4.
o
"

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
sample ID

other

Sulfate/silicate mixture
Sea-salt

Aged sea-salt

Complex sulfate

Sodium sulfate
Ammonium-sulfate-like
Gypsum-like

Calcite-like

Olivine-like

Medium Al mixed silicates
Ca-rich silicate/Ca-Si-mixture
Other silicate

Al-rich clay mineral
Complex silicate (high Al)
Complex silicate (moderat Al-low alkali)
Anorthite-like
Interm.-Plag.-like
Albite-like
Pyroxene/amphibole-like
Complex quartz-like
Quartz-like

limenite-like
Titanomagnetite-like
Fe-oxide/Fe-hydroxide-like

Figure S2. Chemical composition (relative number and volume abundance) of different particle groups of aerosol collected in August and

September 2021 at Dyngjusandur by free-wing impactor. The numbers on top represent total particle analysed.

5 Aspect ratio frequency distribution for select particle class
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Figure S3. A selected particle group aspect ratios of the Icelandic dust at Dyngjusandur. Full range was 1.03 to 19.65 (1.0 being spherical).

The majority of particles had an aspect ratio < 3.



6 SEM image of sulfate particle

Energy [keV]

Figure S4. SEM image and its corresponding EDX signal of sulfate particles.
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7 Backward trajectories
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Figure S6.
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Figure S7.
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Figure S8.
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Figure S9. Morphological features of some typical coarse and super-coarse Icelandic dust collected at Dyngjusandur. (a) and (b) highlights

the presence of voids as well as fine particles and (c) and (d) shows typical river line fractures.
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Anorthite

Magnetite

Forsterite

Figure S10. Scanning electron microscope (SEM) images of individual particles showcasing distinct mineral phases: (a) Anorthite (b)

Magnetite and (c) Forsterit

18



