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Pollen Analysis of Nisqually Lake Sediments in a Small Western Washington Prairie
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Department of Botany and Quaternary Research Center, Universitty of Washington,
Box 351360, Seattle, WA 98195-1360 U.S.A.

Dynamic changes of vegetation occurred in the Nisqually Lake (47°01'38"N lat., 122°37’
00"W long., alt. 69.4 m) prairie area (ca. 33 km*) for the past 13,000 years, delineating
pollen zones, L1 (before 12,000 yr B.P.), L2 (from 12,000 to 10,500 yr B.P.), Pla (from
10,500 to 8000-8500 yr B.P.), P1b (from 8000-8500 to 7000 yr B.P.), P2 (from 7000 to 5000
yr B.P.), and P3 (after 5000 yr B.P.). In the L1 and L2 zones, Pinus contorta was the
most abundant species, 70-80 % in its pollen contribution to the Late-glacial sediments),
and other subalpine taxa, Picea, T'suga mertensiana and Alnus subg. Alnaster (most
probably A. sinuata) were common in this pine forest. Behavior of Populus and
Shepherdia canadensis (Elacagnaceae) pollen in Late-glacial time separates the 1.1 zone
from the L2 zone. The Pla zone is characterized by sudden increases of temperate taxa,
Pseudotsuga menziesii, Alnus subg. Alnus (mostly A. rubra), and Pteridium aquilinum,
and of prairie indicator taxa, Chenopodiaceae, Artemisia, Polygonum paronychia/P.
californicum, Gramineae, Plectritis, and Selaginella wallacei. However, Alnus rubra,
Pteridium aquilinum, and the above prairie indicator taxa were swiftly replaced by Pinus
contorta in the transition period from Pla to Plb time. Then, Tsuga heterophylla,
Pseudotsuga menziesii, Quercus (probably . garryana), and Acer macrophyllum
steadily increased toward the P1b/P2 boundary. During the P2 zonal period,
corresponding to the Hypsithermal interval, Pseudotsuga menziesii was the dominant
species, associated with 7Tsuga heterophylla, Cupressaceae (mainly Thuja plicata),
Quercus, and Corylus, but Alnus subg. Alnus decreased. In the Neoglacial P3 zone, which
includes the top 2-m littoral Nuphar-Brasenia-Myriophyllum peat layer, Tsuga
mertensiana, one of the subalpine species, shows low (<0.5%) but constant pollen
occurrence. This species does not grow in the nearby forest vegetation today, suggesting
that its pollen was blown from subalpine coniferous forests, which expanded at the
beginning of P3 time on Mt. Rainier and on other distant mountains. Small prairies
scattered in the Puget Lowland, including the one surrounding Nisqually Lake, began to
develop late in Late-glacial time, and were extensively developed during the Postglacial
Pla period. This fact implies that they were most unlikely created by prehistoric man'’s
activities.

Key Words : Nisqually pollen analysis, Plectritis, prairies in western Washington,
Polygonum paronychia, Schepherdia canadensis



130 BH RN

T L & I 3, HHEADFIHOEE LT, SNEFICHEXIASSF
Ik »THtF s shTxhboThdEL, WE—IT,
SKEHLTEEIC B AR, FMElbicES F v 254 BRI D H ARG & orm&*ﬂ,ﬁﬁ§%
K (Cascade) LLlkic& » TARECHBEEIC _Hans. DEEALEDTVWELEE i THD. TI T, K
RS KB A 900mm L Ed B KRN L 72 WX TIE, BEEAICMELTOL Z> =27 %) -
PRl oMl T, B il o0 R (Nisqually) HEREY) DAL D HTEE R S, héfL@
DO IERSFE L TV S, T A TS SERIE & EEAdl L, ZOFEHEAZBE L 2H 5 BHEO
WE3s. fthg, Z OILlRO AN 72 B NBEE T 13K Wik d 5
HEPS b oSN BBKSER s, FLAR®RT S
fodbis, ERbE S EEREASTEEL TV S, RAEHER E ST A &
P63 S TE R AR 1 ST IC & T Ud /N 7 B
(30-50km?) MEHEAAEL TS, IS DEFDE =27 # V) —ili3dbiE 47°01°38" PEEE 122°37°00" i
FicBIL T, LELIEMEFEOBLORICID, JER friE L (X 1), mEibickE & 240m, ®LIiCiE 64m &
AT IBEHICERFEINTEL. LrL, 1 ZHEWHIT, ToMikEE I 69.4m, RKEE I
EfRIRT B OFERE LT, (B FEREHER 3.1m TH 5. wlkHE 1969 4 8 Hici#io 3 iF i<
BWENTOVWEYL, ThETOHmBLBIET S E, KD IKZE 3. Im OMIEMN S ) 7 1 v 7 Z b — ¥ Livingstone
EOBTHODRFICEEDBIENTEE, TD— TR EREURE 0 & - THEIRECR 2 I L /e, T o
124° 123 j22° 121° 122°15 122°00" 121°45° 121°30°
TIRD = 47°00’
I AR i’ \\ AU AL N
: i il SR
: : e | =
T K >,II 9 ’:.
S { . 0 ) v, A
NSEE RO oM )
. s 7 Q\ R
48° tH I 5;e #: ,g L
OLYMPIC H Hall 4 A0
MOUNTAINS‘E T l?oke, m Nisgquall R‘"’f\’
0 40 Km b ~:—:‘J Sea'tfe
e o f 2560 1‘uc - Mineral Lake
124°120°1 16° | ATHHE ) /
s2°| WHH H e >
47°j CANADA i ) [z 0~5 10 I5Km
] ___[50° /Mt .Rainier o I 8 . 2%
age| AR o " e e e °\° AR o O
.| Nisqually Cowlnz Rwer C’ g e | 46°30°
usa [4® Lake \Lonqrnlra ks sy N\
¥ Mineral Luke—L —————— a > b
124° 1230 1220 121°122°15 122°00 121°45° 121°30°

l:

Maximum Development of Ice Sheet during [ 1 Modern Mountain Glacier

the Vashon Stade of the Fraser Glaciation & -§ Evans Creek Drift fidiy

1351328 8Y!

1. =ZX% +U— (Nisqually) # (Jdt#& 47°01'38", #a#%122°37°00"; i&¥k 69.4m) &
AXIC5| A LI DIER TS DALE.

a:Ea—vYxy MEMTE (Puget Lowland) I2& 173 R KEAREIRN 1.8 AFEFIOT
YR YU—5EkHEl (Evans Creek Stade) 2813 BKERDFE - ©

b: L4 =71 (Mt. Rainier) L& [F 2 REKARBI LRBEOKAOREE " ¥,
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(Fig. 1. Locations of Nisqually Lake, Mineral Lake and Hall Lake. a: Maximum glaci
ation during the Evans Creek Stade ‘" : b: Mountain glaciers on Mt.

Rainier ' *’.)
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HEREI OIE X 13 12.2m T, L EICHBEY O R
35451 (12.15-10.6m), #iE (10.6-2.0m), = &
* e VavsA o 7y EHIEEREKR (2.0-0m) 25
MOL->TWa (K2)., COBIEHERY xR
EHHITE B 6013, 127002160 (Y-2663) fls 1
PRFEFERTD 11.8-11.9m JHUE & 9 6950 FERIICIEK L 7c
<4< (Mazama) KILKE " (6.20-6.1Tm) T
b3, IhoDJFEE L KRR OZKH % ot 1969
FELT, AiEEAFECE BN IEEDE
RO PIETEREZTRE L, 2 e HAER (K2)
DT, F1o, HERYIOBEEALGIRISRL TV S,
B b ofh 3, BEEMERY Qhffmicn- T
JZ2& 5mm T L7250 1 ml) % 10cm (0
13 20cm OfEIFTHY W HL Y, FHHA974) 7 OFtl L
reHFCE - o ik, fERMbaE v ) a v
(Silicon) HicE U, B LY Bk A% 2000 AL L
121 %12, RHROWAEEICS I T ToEk ZHE
L7, T HE < otk a2 EET 23 &
D, {ERAEEREODL OB OFE L WA
fFRahn s O EELIERSBR oMK 2 <R
L, ZNS5D¥ELEMEOMEE 3R LIRLTWL
5. ZIEMOEROENFTEE T 5 12 H ORI,
Ve BRI ER O TH 5. K 2 TIREEICE - 724k
MO AELZ R CBOELTERLTV S,

fEstaniE

1 FEHAER (M2) R LThE0HEFDYF
ZaLMIC, FLTENICHIGT 2% EHRICR L
TW5, 27T, gLy Lo cL2EET
X L—EBIcKt L TR, 2ol basE o Sl
KL TWBDhOREEMIc> WTidkd 5. Mo
WTEITIE, EMEED A1 59, JLERKEAEREILIGH
B B REYI QIR i e bHEEL TV 5.

b/ FRohc, mim ik bILFIcHE 5REE LT
DL TWAHEEE, 7H 7 a~x (Thuja plicata) T
» 5. b FROEKIE, 7500 FEFTLIE D o i
LT A hy A EIcnERToT, BELK
BKflo e s FFHEMO KT E T A7 0 xTH A,
75 AMBk /F (Chamaecyparis nootkatensis) &,
1000-2000m DI THAED ML TV A, Lichi-
<, Boklfiio e s FHoERET S 2 e/ FiC
HklLizbDoThHs 9.

7040 vy o= viligE w3y <vidig
(Pinus subg. Diploxylon) &, = > idlilg (Pinus
subg. Pinus) £, oM, ZodiE
BT AfEld v L 3=y (Pinus contorta) T, %
B SHEILac T, B WEERICEIL LA
BLTWA, Licd->7T, Bpkifsro@Ekiichri<

QURMAKELCZ L LTS, difEL T 50T
5. yvAahvyy=vilig, FhidTav=viig

1. EMEEBER (K2) ICERRLTH3HEYSERE
DFEE EMEBDITEER.

(Table 1. Scientific names, which are shown in the
pollen diagram in Fig. 2, and their vernacular Japanese
names.)

Cupressaceae e/ +F8
Abies SNy
Picea (NSRS

—av=viig/ < viiE
TANVH YT S

Pinus subg. Diploxylon
Pseudotsuga menziesii

Tsuga heterophylla TAN YA
Tsuga mertensiana N e
Acer macrophyllum A ANH T
Alnus subg. Alnaster Yoy 7 UlifE

Alnus subg. Alnus
Betula

Ny FdhE
N IV

Populus NavFFE
Quercus = 3 =

Corylus NN g
Lonicera 240X )E
Sarcobatus vermiculatus T 77 F
Shepherdia Ny 7ra—=73E
Artemisia ERCE N
Caryophyllaceae + 7y ak)

Chenopodiaceae /Amaranthaceae

7 hHE/ ek

Compositae F 75
Cyperaceae H vy )Ty
Gramineae YR
Umbelliferae + 1) B
Ambrosia 78R
Epilobium T HNF R
Plectritis TINYal@
Polemonium Nty ) 7E
Polygonum paronychia sm7 vy T
Rumex FoFvm
Ptertdium aquilinum 77K
Selaginella wallacet NA AT RAFT Y
Brasenia schreberi Ja A
Myriophyllum 74 EE
Nuphar a7k AR

Polygonum section Percicaria /> /v % 7 i

Polygonum amphibium

TV IZ YT

Ranunculus F R YE
Typha VoledH
Equisetum N
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(Pinus subg. Haploxylon), ?’7‘& bbb, vo= i
J& (Pinus subg. Strobus) ‘" ICf@d 253, &1 7
v o<y (Pinus monticola) T O LI BAE
T 505, Hfibid T D - 0T, B baTER
BRI LB LW, S OB IER2E
XiZlERanThign,

Y v 7 Vi (Alnus subg. Alnaster) Tl
#Elaric 7 A+ 3858y 2 F (Alnus sinuata) H
DT HEDATHB., »~v s FiiE (Alnus subg.
Alnus) T, WiRTOEKEYE LT, Wil O
s 7 h o v 2 % (Alnus rubra) O & HEFEHIC
BEEELTHHLTYVS, Lch->T, HiEoftk
DRBATTHF I NN+, BEHEETHANY I F
MOHERLTWEEEZ LN S,

B ot &

=27 4 ) —HREROPNE L TWE, HFO
RG34 33km* d b, WK OB L < (uuﬂ 5 i
KIKITK - T, WHESFRFIMEL TV, HFETO
MMEEEE TR (1 X 1m) ETHEL ARG,
F 78D 7%+ (Hypochaeris radicata; 4% 85%),
128D v 5545y (Holeus lanatus; 73.5%), 7 A
&9 v/ 7% (Festuca idahoensis; 55%), 7 1 —
Tx v v RRXAFR (Agrostis diegoensis; 52.6%),
¥ v ) IrHREoxyo vy o4 =7 245 (Carex
pensylvanica; 39%) , A bF IV VoD TF 7 F4
k¥ (Hypericum perforatum; T1%), % ®Ofth~< v
NFF 39 (Campanula rotundifolia), & # 2 A/
(Rumex acetosella), 7 5 & (Pteridium aquilinum)
BENhEh 35% TH - 7z,
B & B0 PG gtk T00m 2D fmbeTid, 720 4
N AY 7 5 (Pseudotsuga menziesii) D35 L TW
B, W 80% LI LIcES 5. MiEeEIIEDE -
PG iE 7 4 U B v (Tsuga heterophylla),
THIBXPEFLTWS, Zofh, =1V —F3
(Quercus garryana), TH/ NV /¥, A4~ hxF
(Acer macrophyllum), * Y v # x5 (Acer circi-
natum), 7 v </ % (Gaultheria shallon), /3
/ a4 E%€ (Vaccinium parvifolium) 75 E Hsk5Hiic
MELTVWS

HETR# 700-1300m D], R L & & I
N, FvEI (Abies amabilis) « 7 4 V) H Y ik
i Th b, CoFMHETEINS 2FELIA IS, A4
£ 3 (Abies grandis), TH7 o, A4 7vao=<y
bEEUHAEETH S T 7 1300-1850 (-1900) m
R#iElETHY, S v<vh (Tsuga mertensiana),
I ¥ <€ 3 (Abies lasiocarpa), 7 ¥ H F € 3
(Abies procera), 773 AHk / F, RILNTUHE

EMBEREL T WD P T F I NNy F I,
fib M LU 2> © AR AL < & To/NI ok, ki
HERGER, WMo BEICAIlEA AR L Tw 5, &
(L (3 AR 1850 78 W L 1900m 2 & @& ic i) » T
22000m i2FEL, 1 7Y HHF I T —v <49 2T
(Phyllodoce emmetriformis-Vaccinium deliciosum)
BESBILCHZELTVS, /2, ThsbAi,
Cassiope mertensiana (7 v YF, A4 7 X&),
Lupinus latifolius, Gentiana calycosa, Valeriana
sitchesis, Veratrum virde, Carex spectabilis, Potentilla
Sflabellifolia, X ¥ = 5 /A (Polygonum bistortoides)
5 EMEmPNTET LTV 5,

TEByw LEEEE

C DFHAMA D © FEHICH 48km HE, LA T A
DANTYT S =T AYHYH—THo oGRS
gk TEbN TV S 2 %50 (Mineral) # (L
it 46°43°, PuRE122°10" ; ik 443m) D 1.9 T 4E
K&$%w%®%%%ﬁﬁ%me,ﬁﬁmﬁﬁﬁﬁ¢
WM E TOMAEZLESSICENTL
500 rhicksE, x5 UMEN @héiﬁif)u_
3, 1LAEMEHEICABTE2HAPSLICE T
WA, bbb, Tar (> 19,000-16,300 Fai) (33
Ywbs5/4, 3EFE 12180y ) IS HO
vy v K S g, Llawr (16,300-14,500 fEHi7) (&
el x vy — b efE— 3wy A
‘Fﬁf’r’*ﬂi?@, LIb HF (14,500-14,000 4E@i) 3 H O T 4

TiFERE 7S Y v F SHEA:, Llcsr (14,000-12,000 4F
M)MLM“ iR 5 R AN ST G e NI TRl
Fric b o el@AiE ), Lllawr (12,000-11,250 i)

BSRmtox v vy -2 Ug— v/ F @I
WERZSMER%, Llbar (11,250-10,000 &) (& Llla
WOBMICT 20 A b HH 755900 - - BE%, Pla
Hr (10,000-8500 4EH) @ET A UAMHHT T —F 3
JB— v FIBEEICT 5 B0 RS TE < Wifkd 5 Bk
K, PIb i (8500-7000 £E{T) (F L O BEAKEE % h
D7 ZENRDL, TORbYICT A7 o~xpkEng

S RRFK, PILHT (7000-5000 4ERI) (37 A ) A b A7
75 —T AT ON=TF &) Py H IR IR o
JEuk%, Plla 4y (5000-100 #Efi) (FHiHHC O G iR
FHUERHAIC 3 Y h o5t F 4 (Taxus brevifolia) & b
) IIEDIMA - 1 FMIEKOFER A 1o & > TW B,
PIIb 3 & O#y 100 £l T, SRR n, 7
Hhov ) F, NSHA5Ta, 95 enkEnd 5 AHHO
REAEREEE SINFE iR s N TWB, LIN, =227 4 Y —
WIHERE) O Dt G S AU E LT, Y %5
WV TS, S N7 AE TR ICHE 3 2 (LR SR 2 B L
TRl d 2
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L1 (LD + (12,000 fERTLARD) @ v (oK BRI
W@ Ah%, 913,000 FHTLIATE Y 7 v ¥ 2 vHlK
M (Vasion Stade) " * 7T, =27 4 1 —ilidk
Ric@Ebh Ty, WIERMERDEILRELGh -7 &
o, B TKKRicEbh TWizh —v (Hal)
i (K1) <b{bEaEHIRMERYIE, 13,000 4
MO b THE ", =27 4 ) —HTORIK
Wiy (LD oMfEyhic, Y ry<y ol
M 70-80%, b+ U EREMK 10%, I =V AN 0.5%
ik, Yo v 7 Vlif@E (FlC7hF 3NNy F) M
3%, Fo/F¥@MW2%, Ny T7ru—7 g
(Shepherdia; Thicid s+ ¥ 7 3 S. canadensis &
TNEYF 4 v S argentea D 2FENH Y, BIE
DYFIREED S Il LT, # 3 %2 3 Shepherdia
canadensis & A TENTES) #0.2-0.3% HE4
5. COfEN=27 5 ) —iFoBKIREIIIC T 5
Fid, & T Vo BKIARTLET O HERY > S HIE
LTVWBHES T AT S, CoMPIoHEE 2+
FREE MDA bZ» o R EME - T, &
B THRRORID NS Ip - 1 FEIRT .

L2 (LID # (12,000-10,500 &{ij) @ & O A U
TREEUSHERERE > TOck Y Loy v b,
COHDOKDODICARLIED S, by EBET A
NNy FFEIRRO HBRO LI NcED LT L
£, Fo/F@EbA+ 57 I bJREHBILELK S,
LaL, EIBEAEMLEDE. 72AVAMAHT S
BEUIDTHBELIEBEY S, 738V al@ (Plectritis;
A IFxzVvRHCEL, Cof{EmBEfsERIhDd,
=27 & ) —HER D S IR TIRYD b, T O
RicwdcHh, Lk bIEFEE TEELH SEENIC
HefE L T3, + 5 v a3l (Caryophyllaceae) 7
B3 F & (Epilobium) OREY) & B DD 515
EHV0T, ColficEELTHET S NFr s T8
(Polemonium) 3 L2 wricfB-> CHiHT 3. 707 v
s 7¥8 (Polygonum paronychia / p. californicum,
I bIRTHID T OMMEREY > b FER S i fE
R FHid L1 Mok S8 Ui L2 i i3
WHNCHIERT 2. 7 07 vy FPRIBEREOW TP
THEDZ WTHICAT T 248 CHAIRTEERYI Tdh 5.
TS BUARKA D HER I 145 sz s S 3 BE I oK U 2 1
IKIEE » TOHEEKRL TV 5.,

Pla (PIa) + (10,500-8000 4Efi) @ ALy @
BoREANv 2 FliE (FicTHy 2 F) DR LG
»BHEMRITT B EEFRIT UL, 98500 FFhjE iy,
IR TR F = VO Pla w0 #b b EREIEMIC
WhH, TAVANGTYT S, ThAnNVy /) FEBLUT7 S
OB T I OMNEE D, LT, BEDO
FPlami@LCELET S, COHRIEF I %5Vl
TOPlawTbAONE SV A45h 7 balifE

HELED S, CHhICEEL TR YLy R
BK&EW B, 77 5F (Sarcobatus vermiculatus,
HEARMD 7 73R 230.1% LINEAS S, Mokl « #%
KIAZEE U T oo s iclitiEE 4 5, hofER -
HA LW TH LT AHE, 3eFE, TIHVa
@, 1 %%, 707y sy 7, ~NMarxF¥Fs v
(Selaginella wallacei) 15 & D HIRERHS, T DI K
mlET Ak - lIFEMETLH . BRKIEYIHO
Pla w3 #EAYED 3 € FIBPT 77 FDEFT 5 HH
DFGELTOVT, 83 1.3 FHEMTROIE L 72
Tho-7to. TOXDBRAER, BE, FERBKE
500mm LA RN 7 v v b N o duliE T L 5
STV W,

P1b (PIb) 4 (8000-7000 £EHi) @ T @5 D Bl
mo, Ny xR (Fie, THYF) OHEE
BRKICI D, 7A ) H Yy AN UGS, 2 VL
INTY =T A YR NS TS5 =T A Hhy TR
MBEKENIED R TH 5. a3+ SELEINLIEAY
B, Fio, AR Sl EAE LI e vy LR
(FELT, TAYHY /82N, Corylus cornuta
) b 5% DHBIREMRT 5L 5B, Fo/F
J®H 0.5% LI WoMET 5. 74 9F, fakda
EFE, 707 vy TOMMHBERGES LS, A
ITAF T VOMBGHAENEL S, WO, i
ROMEAR « BFREAED &, IRO B RS % 61
15t o IRBERHREASHAEAE N~ DB ITIRIEZ R L TV 5.

P2 (PID + (7000-50004EH1) © & o D BRI
FVLNTYNEART S b -T, TA UM
MY T SHBEINL, &EFE (25-30%) 1TET B
RThHsb, TAVAYH, aF5&E, A4+ HxF,
ANUN RIS E & BBV AMERIICEEL T
W5, BEREY OIE R MRS TR S, 7 h
+ 288y F (3 Plb O SF E ke TEEMN 7S
MOHBITE. 2 Y haF4 (Taxus brevifolia)
13, fthotil i 2 oo S B LY 505, =2
7 4 ) — B - THAEEEN T », EAREYIER O
HIBIER 3o 25 13,000 2 TR B IEER (10% LI ) (<
5. WHomic, ToEmEEPL OB X DR
{LLIchizRTbDTHS.

P3 (PIID 7 (5000 4EATLIEIIAEIZS) @ T D % FF
WA 2R, EBREHS I vy HoEgE T
BB, ¥y HERPEOKIICE, G T HKEKD
FAIC o LT wichs, Bk i3 (L o 8 & L 12 2k
wLTLE -7, LaL, #5000 FEhinsthE - 1
Fokiflogisftic kv, ik THAED L TV R
A, ML TELS BRSO IAc odfiE i el L 7.
=27 ) =i IfiE L TVWE LA =7l (M.
Rainier) (K1) T® 3 ¥ =Y A DN X 5 4E8 3,
COiflE THRA L TECHERE L /e AR 5. &1,



=27 4 ) — Ok T 135

COWRRICE 2 LIOEE ZEL B, Yavi A
IR FFEMSBRBALTETHING 5. BIOREDICFE
LiclBharici3 <, =V /345, ~"uvy 5, +
VRO, Ay ) SRS ENEF LTV,

ER 0 ER

128, FFvall, TIHVIE smTvyF
B, 2¥E, T75¥, THNFRE, 7L, A
ITRAF T v ER, HShICEEE R EAREY &
BRI TH S, N oy 2F5 135 2% KR
A o#) 13,000 FFis SHE LY S, 70725 71k
Bid++ ) 7+ —=7%F (Polygonum californicum)
DLk & BXBIL CRIET 2FH I T WA, FiFid
WD Fic, BEIR L a0 FickEEd 24
YT, WIFhICL THEBREROSHARTHEY TH
5. ZIT, ThoolW s o7 vy FEESHE L
ST LICT B, TOMEIEH 12,500 FHiL S HIE LIS
5. ZOHEE, KKOKE L cBoklici, $ub
b5=27 4 Y =R OWED S R8I iR
DEELTOWIHEERET S, Lrl, KEKICEDO
TEBODITWY v S HESREL TV AL TR
XYLy E MY EEEEE T BHIERMKAL < 5
ELTWi.

€ D%, #910,500 FERTLIFE 8500 FERTE E T, W
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