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presence of scales as 0.76 and 0.45, respectively (hig 4). Bl analysns
has no related evidence. Reconstructions on some nodes are dis-
tinctly different from those on the ML tree. Several basal nodes

show absolutely equivocal stxte.

4. Discussion

4.1. Systematics of Entomobryidae

Traditionally, groups among Entomobryidae are recognized by
the ratio of abdominal segments and morphology of body scales.
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Ratio of abdominal segment IVAN at the midline is less than 1.8
in Orchesellinae, more than 2.0 in the other three sublamilies
(Soto-Adames et al, 2008). Classification of Orchesellinae tribes
mainly relies on the number of antennal segments, Le. antennal
segments 4 in Corynothricini, 5 in Heteromurini, 6 in Orchesellini
Both Heteromurini and Orchesellini have scaled and unscaled gen-
era within them. Dental scales are absent in Entomobrymae, which
is separated into Entomobryini and Willowsimi with tergal scales
absent and present respectively. Both Seirinae and Lepidocyrtinae
possess tergal and dental scales, with some scales pointed in the
former and apically rounded in the latter. The present molecular

phylogeny strongly challenges the traditional systematic view-
points of Orchesellinae and Entomobryinae,

4 1.1. Orcheseliinar

The tribal classification of Orchesellinas as widely accepted to-
day was established by Mari-Mutt (19804, b}, with 4 tribes, Soto-
Adames et al. | 2008) further erected two more tribes | Bessoniellini
and Nothobryim] and excluded Capbrya and Hispanobrya which
were moved to a new sublamily Capbryinae. The subdivision ol
Orchesellinee s. L depends on the number of antennal segments
and number of chaetae on the trochanteral organ.

The molecular phylogeny presented here does not recover the
monophyly of Orchesellinee in any unconstrained analysis
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Quantitative tolerance values for common stream benthic
macroinvertebrates in the Yangtze River Delta, Eastern China
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Abstract Aquatic organisms’ tolerance to water pollu-
tion is widely used to monitor and assess freshwater
ecosystem health. Tolerance values (TVs) estimated
based on statistical analyses of species-environment
relatonships are more objective than those assigned by
expert opinion. Region-specific TVs are the basis for
developing accurate bioassessment metnes particularly
in developing countries, where both aquatic biota and
thewr responses 1o human disturbances have been poorly
documented. We used pnncipal component analysis to
denive a synthetic gradient for four stressor vanables
(total nitrogen, total phosphorus, dissolved oxygen, and
% silt) based on 286 sampling sites in the Tarthu Lake and
Qiantang River basins (Yangtze River Delta), China. We
used the scores of taxa on the first pnncipal component
(PC1), which explained 49.8 % of the variance, to esti-
mate the tolerance values (TV,) of 163 macroinverte-
brates taxa that were collected from at least 20 sites, 81
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of which were not included in the Hilsenhoff TV lists
(TVy) of 1987. All estimates were scaled into the range of
1=10as in TV,,. Of all the taxa with different TVs, 46.3 %
of TV, were lower and 52.4 % were higher than TV, TV,
were significantly (p<0.01, Fig. 2), but weakly (#=
0.34), correlated with TV, Seven biotic metrics based
on TV, were more strongly correlated with the main
stressors and were more effective at discnnunating refer-
ences sites from impacted sites than those based on TV,
Our results highlight the importance of developing
region-specific TVs for macromvertebrate-based bioas-
sessment and to facilitate assessment of streams in China,
particularly in the Yangtze River Delta.

Keywords Bioassessment - Biomonitoring - Streams -
Yangtze River- Macroinvertebrate

Introduction

Bioassessment plays a key role in water resource and
water quality management (Rosenberg and Resh 1993;
Barbour et al. 1999; Birk and Hering 2006).
Macroinvertebrate-based mulumetric indices have been
widely used for stream assessments (Rosenberg and
Resh 1993; Kamr and Chu 1999). Of these indices, biotic
metncs based on the tolerance values (TVs) of taxa,
such as those descrnibed by Amutage et al. (1983) and
HilsenhofY (1987), are among the most sensitive.
Several macroinvertebrate TV lists have been applied
beyond the region for which they were onginally de-
nved. For example, TVs denved for the USA and
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