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Abslracl

The study site, o$ Udion Bay, Seattle, \Fashington, is a fotmer wetland modified by dumping aod
earth fill. The present flora, mainly moss and grass clumps, dates {rom 1971. Analysis of Berlese
funnel extracts from turf samples shows very low anhropod diversity and absence of taxa of low
dispersal ability. Io contrast to oldet gtassland, Collembola outnumber mites by 3.7:1. The spid€r
fauna of both gronnd and field layers is dominated by an introduced Theridiid' Enoplagnatha
thotacica (HahrL). The only centipeds are parthenogenic species of Ldmycter (Henicopidae). The
site is set aside for €cological research so these data can be compared with future changes in the

The Montlake landfill is atl arca. of about 53 ha otr the east paxt of the University

of Vashirigton campus, adjoining Union Bay of Lake Vashingtori and nor exceed-

ing 7.6 m in elevation. Originally natural wedand, the area was used from 1926

to 1965 as a dumping site for organic and inorganic refuse, with a surface layer of

eafth fill. The study site is the area of most leceot fill, comprising 23 ha in the so'uth-

east part of the maio landfill. In 1971 this alea was covered with excavated mineml

soil, primarily Vashon Till from the southwesr parr of the campus, and graded; the

present vegetation and fauna dates from that time. Parking lots, housing, playfields, and

some small refiuraots of the original marsh sufround the site. The Universiry currently
plans to maintain the area in its present state for ecological research ( Jones and Jones,
1976) .

On 31 October and 4 and 6 November 1976, I collected turf samples (1160, 890,
atd 930 cmz in ara) at fandom sites in the south central part of the study area. They
were mken to a depth of 5-10 cm, below which the compacted till offers little habitat
for microarthropods. The claylike till substrate (0 to 4 m thick) supports in most places
a1to2.5 cm deep coveriflg of moss, primarily Ceratodon pttrpuleur (Hedw.) Brid.
Vascular plants include sparse clovet (T folium rcpeflr L.) and plaotain (Plantago
IanceolataL.), with clumps of grass, maJnly Agrottis albaL and Agtopyron rcpens (L,)
Beauv. Ocher plants are present in relatively very small numbers. There is essentially
rro humus except within the bases of grass clumps, which occupy 30 percent of rhe
area of the turf samples. Growrh is curtailed io some parts of the landfill by methane
escaping from subsurface decompositiofl, bur this curtaiLment is not no iceable io the
sample area.

The samples were processed in a large, standard Bedese funnel with a 150-watt
light bulb as heat source. DoLrbtless the exttaction efficiency was significantly below
100 percent as a result of mortality in the turf. Although this factor and the small
numbe: of samples limir the quantitative significance of rhe dara, they may still be
useful for comlmrison as changes in the landfill are observed over dm€. Table 1 pre-
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sents rhe numefical results in terms of numbers of individuals IEr square m€ter.
Each taxon enumerated includes 10 or fewer speries, often only one. Such low di_

versity is to be expected for such arr austere aod newly created habrtat. Compatable
r:i{t". d older and richer grassland and lmsture habitats, such as th6e of Salt et al,
(1948), Hairston and Byers (i.954), attd Mocis (1968), show significant numbers of
arthropod ta-ta of low dispersal abiliry, such as Diplopoda, Symphfta, pauropoda, Geo_
philomorpha (soil centipeds), Chelonerhida lpre,raororploo";, u.rd'prororu, ,ron" of
which were found in the Mootlake landfill, rhough preseff in nearby older habitats.

TABLE 1. Arthropod populaiions in the MonUake Landii]L
I'opuialion per m2

INSDCA'A
Total Collembota

Entomobryinae

Lysaeidae (1 sDecies)
Olher Hemiptera

Cicadellidae
Coleop lera : rdu l l s

Staphyiiniilae
Other Col€optera

ColeoDtera larlae
LeDidoptera larvae

HymenoDlell, ailulis
ARACHNIDA

Phalansida (juvenite
Phrlangium opirto linne)

CHILOPODA
Tolal Liihobiomoryha

4 8 , 8 2 8
9 , 2 2 2

6 9 0
2 5 , 7 9 I

3 1
1 3 , 1 0 4

3 9 *

1,122
122

3 8
3 0

1 E 2
1 1 8
1 3 5
? 8

4 9 4 +
1 4 *

22t
1 3 , 3  3 1 +

2 0

1 \ 7

Range

2 9 , 9 3 0 - 6 0 , 9 3 6
1 , 6 2 9  - 2 1 , 0 3 3

1 6  9  - 1 , 3  6 ?
1 4 , ? 3 6 - 3 4 , 4 1 3

1 1 - 6 5
4 , 0 8 0 - 2 5 , 5 6 2

0 - 7 8

8 6 - 2 , 8 4 ?

22 -69
1 1 - 4 5

724-293
7 8  1 8 0
o - 2 3 7
0  - 1 8 3
0 - 1 ?

452,525
1 1 -  1 ?

124-366
9 , 7 9 3 , 1 6 , 8 6 8

0 - 4 3

52-213

*Counieal only in ihe first anal third samptes.

The-authors noted above and many orhers studying older grasslands found mites to be
the largest component of the fauna, outnumberiog Colleribota in ratios from around
2:1 ro the extreme of 17.1:1 found by Hairston and Byers (1,954) h a disused pasture
in Michigan. In the Mondake landfill the Collemboia outnumbered mites by about
3.7:l,.and in addition their population densiry is distinctly grearer rhan that fouod for
most long-established grassland habitats. This is in accord oii,h .h. fioding of Baweja
(1939) that during re-invasion of sterilized soil, Collembola soon surpassed their original
numbersl mices did noc readily regain them. In the present case thil effect rnuy rJl..,
Doth rhe grearer dispersal ability of Collembola and the small depth of habitable soil
available to mites. Fevz previous srudies have enumerated speci"s oi mites, but Hairston
aod.Byers 

_( 
19)4) found 79 species, of which 20 in the oribatoidea formed 69 percent

of the total number of mites. Two to three of the 10 or fewer mite species in the Mont-
lake landfill were Oribatoids, a similar proportion, but these formed less than 10 perceot
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of the total number. The lack of success of Oribatoid mites may be another leason for
the low abundance of mites as a whole in the landfill habitat

The spider fauna is dominated by juvenile, mainly penultimate, Enoplagnatlta thor-
acica (Hahr), Theridiidae (147 /m'), identified vrith refelence to adults collected in
spring at the study site. This circumstaoce is unusual and probably temporary; Eri
gonidae usually predominate in temperate ground spider faunas. Orher spiders include
Erigone olympiat Crosby and Bishop, Erigonidae (29/m2); juvenile Xysticut sp., 

-fhorn-

isidae ( 1)/m') ; jwenile Pimta sp., Lycosidae (12/m2, but some probably escapd
when samples were taken); indeterminate Theridiids and Erigonids, each 7/m2; and
jvtenile CLabiatu sp., Clubionidae (4/m2).It the first rwo specie, sex latios were
neady 1:1.

Non-quaotitative sweep samplesJ taken at the snrdy site on 28 May 1975 by N.
Cimino and on 6 November 1916 by me, show the comp,ositiofl of the spider faum io
the fieldJayer. These samples are equally dorninated by Enoplognatha tboracica, fol-
lowed by E. at'ata (CLerck), Tetragnatha spp., and Leptbypbanter ,enu^ (Blackwalt),
with occasional specimens of Xyoicut sp., Tibellu sp., Erigone olympias, Montilaira
krcnia (Ctosby and Bishop), ar,d. Theridion bitnacularum (Linn'l). Enoplognatha thor-
acica is known from two localities in sourhwestern I(/ashingtoo but may have been in-
ffoduced on the landfill, since it seems to be absent elsewhere in the vicinity. A Euro-
pean species, its only previous North American records axe from towns in North-
western Oregon (Levi, 1957). The other spiders appear to have invaded the landfill
ftom the surrol:rlding area- The Pi,rata sp. proltably came from the small areas of un-
disturbed marsh along Union Bay, offshore and southeast of the landfiLl, where the
groufld spider fauoa also incl.udes Erigone spp., Pachygnatha sp., and others.

All the Lithobiomorph centipeds are Henicopidae, mainly La.nzlctes sp. near pin-
amput ChanL'e,rlin (LI3/m2), with occasional L. luluicornis Meinerl Mcst Lamlctet
populations a.re parthenogeflic, and indeed all of these were females or juveniles. Par-
thenogenesis is thought ro eohance greatly dispersal ability in lzmyctet (Easot, 1964,
p.22). This occ.urrmce wo:ld explain their abundance on the landfil.l, though Litho-
biidae are much more cofilmon in the surroundins afea.
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