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INTRODUCTION

This document provides current information on the taxcffiomy of macroinvertebrate taxa found in
California streams and lakes. It also describes the standard level of taxonomic effort that the
California Aquatic Bioassessment Laboratory Network (CAMLnet) has defined for bioassessment
projects using the California State Bioassessment Procedure (CSBP). Specialized references are
suggested for particular taxa. For the latest version of this document and for other bioassessment
resources, visit the CAMLnet link on the California Aquatic Bioassessment Workgroup (CABW)
website (www.dfg.ca.gov/cabw/cabwhome.html).

This list should not be interpreted as a comprehensive list of the aquatic macroinvertebrate
fauna of California; it lists the macroinvertebrate taxa identified in bioassessment samples as
of the date of this revision together with literature records from published taxonomic
monographs. Insect orders are listed as in Merritt and Cummins (1996); families and genera
are listed alphabetically. Any suggestions for modifications of this list should be sent to the
attention of Peter Ode, CDFG Aquatic Bioassessment Laboratory (pode@ospr.dfg.ca.gov).

Standard Taxonomic Effort
The goal of the accompanying list is to standardize levels oftaxonomic effort among labs
conducting the CSBP. For benthic macroinvertebrate (BMI) datasets to be compatible, taxa need to
be identified to a common level, thus CAMLnet has defined a level of taxonomic resolution that labs
performing the CSBP should use--- the "standard taxonomic effort".

When datasets are combined, all datasets must default to the least precise taxonomic information
resulting in a loss of the more precise information. Therefore, levels of taxonomic effort that are
more precise than the standard taxonomic effort are acceptable since the resulting taxonomic
information can be collapsed into the standard levels when comparisons are being made. In contrast,
less precise levels should be avoided because they result in a loss of information relative to the
standard taxonomic effort.

The CAMLnet Standard Taxonomic List
A practical level of standard effort is determined by the cost-effectiveness of identification relative
to effort. Obviously, cost-effectiveness is highly dependent on taxonomic skills, but it is also
determined by the availability of accurate keys and the degree of special methodology (e.g. slide­
mounting) needed to identify taxa.

Some bioassessment programs use the availability of species keys to establish standard levels of
effort, and for some taxonomic groups we do provide a list of species known to occur in California
and references to species level keys where they exist. However, in the CSBP, the objective is to
identify all taxa to an even level of taxonomic effort, which is the genus level for most insects. When
a genus is monotypic the species designation is listed for that taxon. Most non-insects also are
identified to genus, but many are left at family level or higher taxonomic levels. It is CAMLnet's
goal to improve the taxonomic resolution in these groups.

The standard taxonomic list includes the California Tolerance Value and Functional Feeding Group
classifications used in the CSBP.

Introduction
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California Tolerance Value

This metric is based on the HilsenhoffBiotic Index that uses a set of taxon-specific tolerance values
to calculate an overall, or community level tolerance. Based on a scale of 0 (highly intolerant) to 10
(highly tolerant), this metric was originally designed to serve as a measure of community tolerance
to organic pollution in Wisconsin streams, but is commonly used as a general index of pollution
tolerance. Application ofthis metric to all types of disturbance is complicated by the fact that the
original values are regionally specific, and by the fact that different organisms can respond uniquely
to different pollution or disturbance types. For example, a genus that is highly tolerant to sediment
or organic pollution might be very intolerant to disturbance from heavy metals or pesticides.
However, this index has been found to be useful as a general measure of community tolerance to
human disturbance, although its use should be treated with caution. In future iterations, it is
proposed that there will be disturbance-specific tolerance values.

Robert Wisseman (Aquatic Biology Associates, Inc., Corvalis Oregon.) has developed regionally
specific tolerance values for BMI communities in the Pacific Northwest. In addition, the EPA has
established a list of tolerance values applicable to BMI communities in the northwestern u.s. based
on their bioassessment program in Idaho. The CSBP uses the tolerance values assigned by Aquatic
Biology Associates, Inc. unless a taxon found in California is not assigned a value in the Pacific
Northwest, in which case the EPA value for Idaho is used. Taxa for which the EPA value is used are
marked with an asterisk (*) in the tables below. Although there is a large degree of overlap in the
distributions of macroinvertebrates in the northwestern U.S. and California, California shares much
of its fauna with other southwestern states and Mexico. Furthermore, California has a remarkable
diversity of ecoregions, many ofwhich are unique and contain taxa that are endemic to the state. For
this reason there are many genera and several families that do not currently have tolerance values
assigned to them.

For purposes of assigning tolerance values to taxa that currently have no assigned value in the
aforementioned documents (listed in boldface in the tables below), we have adopted the following
conventions:

I) A genus or species not currently assigned a tolerance value defaults to the value of the next
highest ranking taxon (but see convention 3 below).

2) Families (and all constituent genera) not currently assigned a tolerance value are left as
unknown (Insect orders are not assigned tolerance values).

3) Families with great variability in the tolerance values of their constituent genera are not
assigned a value. Genera and species with unknown tolerance are not assigned a value if
there is great variability in related taxa.

As more information becomes available for individual genera, they will be given distinct tolerance
values. In the absence of tolerance information for a taxon (e.g. a member of a rare family that has
not been assigned a tolerance value, or an undetermined genus in a family with a wide range of
possible tolerance values), bioassessment metrics should be adjusted to ignore this taxon in the CTV
metric calculation. This will usually not affect the metrics calculations unless the taxon in question
is very abundant in the sample.
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Functional Feeding Group
The FFG assigns taxa to classes based on the primarily feeding mechanism of the group as opposed
to its trophic level. Easier versions of the CSBP listed only 5 categories: Predators, Grazers,
Shredders, Filterers (-Collector·fiIterers) and Collectors (-Collector·gatherers). This set ofFFGs
has been valuable, but this set was determined to be too restrictive. The new list presented below is
intended to give more precise designations and to make our categories more consistent with other
bioassessment programs.

As with the California Tolerance Values, most of the functional feeding group information in this
document has been derived from the lists developed for the Pacific Northwest by Aquatic Biology
Associates, Inc., which in turn was derived from Merritt and Cummins (1996) and other primary
reference texts. In cases where information regarding FFG was lacking from the northwestern
document, the information was derived directly from the general texts cited below. Taxa are
commonly variable in their feeding mechanisms; we have attempted to represent this variability by
listing primary and secondary feeding mechanisms where appropriate. As with the CTV designation
the FFG defaults to the value for the family when generic values are not designated.

Abbreviations used in denoting functional feeding groups are as follows:

P= predator
PA= parasite
CG= collector·gatherer
CF= collector filterer

MH= macrophyte herbivore
PH= piercer herbivore
SC= scraper
SH= shredder

OM= omnivore
XY= xylophage (wood eater)

)

Note: For the FFG proportional bioassessment metrics we recommend the use of the following
major categories ofFFGs: Predators, Collector·gatherers, Collector·fiIterers, Scrapers, Shredders
and Other (which includes all other functional groups).

List of Taxa to Reject from Benthic Lists
The following taxa are not to be included in benthic analyses. Some of these have never been
included in CSBP lists and some are newly dropped from the list. Most ofthese changes reflect an
attempt to make the CSBP standards move toward the standards adopted by the Northwestern
Taxonomic Group's standards with the eventual goal of adopting a Western Standard for Taxonomic
Effort.

Cladocera These are not generally benthic and in some cases can bias samples collected
in close proximity to reservoirs.

Copepoda These are not generally benthic and in some cases can bias samples because of
proximity to reservoirs.

Branchiura Commensals on crayfish

Non-Benthic Gerridae, Gyrinidae (adults), Hydrometridae, Notonectidae, Collembola
Insects

Nematoda

Introduction
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On "Phantom Taxa" and the concept of "Distinct Taxa"
Taxonomists are often forced to back identifications off to a coarser level of identification than
specified by the Standard Effort. This may occur because specimens are damaged or are too small
(i.e. early instal') to have developed diagnostic characters. One concern among data analysts is that
backing off to coarser taxonomic levels creates "phantom taxa" that may not be truly distinct from
identifiable specimens, but nonetheless get counted as an additional taxon and artificially add to
taxonomic richness metrics.

In an attempt to effectively deal with this problem, the Northwest Taxonomic Workgroup (sponsored
by EPA Region 10, see the following link for more information about this group:
www.xerces.org/aguatic/taxonomicworkshops.htm ) instituted a concept known as the "Distinct
Taxon" to avoid the problem with "phantom taxa" while maintaining high quality, defensible data.
Essentially, any final ID that is not taken to the standard level of effort [e.g. a species ofBaetis that
is left at the genus level, even though standard effort is species (as it will be in Level II CSBP)] is
recorded as "Not Distinct" unless there are good confirming characters indicating that specimens in
question are not the same as ones already identified in a sample. If such characters do exist,
specimens are labeled as "Distinct". This provides the data analyst with the ability to either count or
not count such taxa, depending on the goals of the analysis. DFG-ABL has adopted this procedure,
and we recommend it over other alternatives such as EPA's 1 through 5 "scale of confidence". We
strongly recommend that all labs generating taxonomic data follow this method for designating
distinct and non-distinct taxa.

In a related issue, the US Geological Survey National Water Quality Laboratory (Moulton et al.
2000) recommends the addition of a justification code for any organisms that could not be identified
to the recommended level. Examples include damaged organisms, early instal's, inadequate
literature, etc. We also recommend this, but note that this is not as critical as recording the
distinct/ non-distinct information.

CSBP Level II Standard Effort
In several recent projects, the DFG ABL has experimented with a more precise level of taxonomic resolution
than that described here. For several projects we routinely identifY many insect taxa to species and most
chironomid midges to genus or species. We are currently investigating the possiblility of recommending an
additional taxonomic effort, CSBP Level II, to be used in some situations. We recommend that that the Level
II standard effort match as closely as possible the taxonomic levels used by the Pacific Northwest Taxonomic
Group and that used for the EPA's Environmental Monitoring and Assessment Program (EMAP). A goal of
establishing a common Western Taxonomic Standard may be realized in the next few years.

As bioassessment programs in California expand, it is likely that more than one level of standard effort will
be used depending on the goals of the project. We are currently exploring the benefits ofmore precise
analysis levels and will use the results of our findings to inform any future recommendations about taxonomic
standards. CAMLnet will make recommendations for future standards in future documents. For more
information, please contact Peter Ode at DFG-ABL: pode@ospr.dfg.ca.gov.
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) GENERAL TAXONOMIC KEYS

Most aquatic insects can be identified to genus using the keys in Merritt and Cummins (1996). In
addition, the species keys, general descriptions and figures in Usinger (1956) are still very useful,
although much of the taxonomy is out of date.

For Insects:

» Merritt, R. W. and K.C. Cummins. 1996. An Introduction to the Aquatic Insects ofNorth
America (3rd edition). Kendall/ Hunt Publishing Company, Dubuque, Iowa.

» Usinger, R.L. (ed.). 1956. Aquatic Insects of California. University of California Press, Berkeley,
CA.

For Other Aquatic Macroinvertebrates:

Pennak, R. M. 1989. Freshwater Invertebrates of the United States (2nd edition). J. Wiley and Sons,
N.Y.

Thorp, lH. and A. P. Covich, eds. 2001. Ecology and Classification ofNorth American Freshwater
Invertebrates. 2nd edition. Academic Press, San Diego, CA.

In addition to these general keys, there are many supplemental keys to specific orders, families,
) genera and species that are listed in the sections for each group.
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) SECTION I: INSECT TAXA
EPHEMEROPTERA: MAYFLIES
Standard Effort: Genus.

Mayflies can be identified to genus using the chapter by Edmunds and Waltz in Merritt and
Cummins (1996). A large number of taxonomic revisions exist for various mayfly families and
genera. It is beyond the scope ofthis guide to provide a full listing, and the papers listed below
represent those that the COFG-ABL refers to regularly as supplements. Anyone interested in a more
comprehensive listing should consult the references in Merritt and Cummins 1996.

~ Lugo-Ortiz, c.R. and W.P. McCafferty. 1998. A new North American genus ofBaetidae
(Ephemeroptera) and key to Baetis complex genera. Entomological News 109:345-353.

~ McCafferty,W.P. and R.O. Waltz. 1990. Revisionary synopsis of the Baetidae
(Ephemeroptera) ofNorth America. Transactions ofthe American Entomological Society
116:769-799.

~ Morihara, O.K. and W.P. McCafferty. 1979. The Baetis larvae ofNorth America
(Ephemeroptera: Baetidae). Transactions of the American Entomological Society 105: 139­
221.

)
EPHEMEROPTERA " ~

Comments/ Specific Taxonomic

~
!i: Literature/ Distributional Information
0

~~

Ameletidae
Zloty and Pritchard (1997) provided a key to Imvae or

Ameletus 0 Cg Alberta, though it is of limited use in CA.

Baetidae 4 Cg sc
Lugo-Ortiz and McCafferty (1998).

Acentrella* 4 cg For species, see McCafferty et at. (1994).

A. insifwificans (McDunnoul!h)* 4 Cg

A. furbida IMcDunnough) 4 Cg sc
For species, see Morihara and McCafferty (1979), but
beware ofrecent nomenclatural changes (McCaffelty and

Baetis 5 Cg sc Waltz [1990]).

B. adonis Traver 5 Cg SC

B. bicaudatus Dodds 4 Cg sc

B. flavistrif{a McDunnouRh* 4 cg

B. masmus McCaff. & Waltz 5 Cg sc

B. tricaudatus Dodds 6 Cg sc

Ca/libaetis 9 cg

Camelohaetidius 4 Cg sc For species, see Lugo~Ortiz and McCafferty (1995).

C. similis Lugo~Ortiz & McCaf. 4 CO sc

C. warreni (Traver & Edmunds) 4 c. sc
Western Centroptilum and Proc/oeon are very difficult to
separatc (McCaffclty and Waltz 1990) and may be left at

Centl'ovtilum 2 Cg sc Centrovtiluml Pmc/oeon.

Ephemeroptera
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EPHEMEROPTERA " " Comments! Specific Taxonomic
;;. !:: !:: Literatnre! Distribntional Information"" 0 l!.u ~

Cloeodes excOI.!itatus Waltz & McCaf. 4 cu sc Known in CA from Humboldt and Ventura counties.

Diahetol' haeeni (Eaton)
Monotypic genus; keys as Baetis hageni in Morihara and

5 cu sc McCafferty (l979l.

Fallceon auilleri (Dodds)
For species, see Lugo-Ortiz et a1. (1994); F. quilleri is only

4 cu sc so. inCA.

Paracloeodes minutus (Daggv) 4 cu sc
Monotypic genus.

Western Centf'opti/ulll and Procloeon are very difficult to
separate (McCafferty and Waltz 1990) and may be left at

Prodoeoll 4 cu sc Centl'o1Jti/um/ Pmc/aeon.

Caenidae 7 cg

Caenis 7 Cg For species, see Provonsha (1990)

C. arnica Hagen 7 cu

C. baiaensis Allen & Murvosh 7 cg

C. latioennis Banks* 7 cu sc

Ephemerellidae 1 cg sc

Attenella 2 Cg sc For species-Allen and Edmunds (1961 b)

A. delantala (Mayo) 2 Cg sc

A. souuele (Day) 2 cg sc

Caudatella 1 Cg sc For species-Allen and Edmunds (196Ia)

C. cascadia (Allen & Edmunds) 1 Cg sc

C. heterocaudata (McDunnouuh) 1 cg sc

C. hvstrix (Trayer) 1 cg sc

Drunella 0 Cg sc For species- Allen and Edmunds (1962).

D. coloradensis (Dodds) 0 0

D. doddsi (Needham) 0 Cg sc

D. flavlnea (McDllnnouuh) 0 Cg sc

D. f<randis lEaton} 0 cg sc

D. Delosa (Mayo) 0 c. sc

D. sainifera (Needham) 0 p

For speciesM Allen and Edmunds (1965). Ephemerella and
Serratella can be difficult to distinguish as generic
characters sometimes overlap. Species level identification

Evhemerella 1 cu sc can confinn generic olacement.

E. aurivillii (Ben~Jsson) 1 c. sc

E. inermislinfi'equens 1 Cg sc

E. maculata Traver 1 Cg sc

Eurvlovllella lodi (Mayo) 1 cg sc
For speciesR Allen and Edmunds (1963). Ephemerella and
Serra/ella can be difficult to distinguish as generic
characters sometimes overlap. Species level identification

Serrate/la 2 Cg sc can confirm generic nlacement.

S. levis (Day) 2 c. sc

S. micheneri (Traver) * 1 cg sc

S. teresa (Traver) 2 c. sc

S. tibialis (McDuliliOUgh) 2 cg sc

S. velmae (Allen & Edmunds) 2 cg sc

9
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EPHEMEROPTERA " " Comments/ Specific Taxonomic
;;. r::: r::: Literatnre/ Distributional Information"" 0 110u ~

Timpanoga hecuba pacifica (Allen &
Edmunds) 7 Cg

Ephemeridae

Hexaf!enia limbata californica Unhalt 6 Cg Only epltemerid in CA.

Heotageniidae 4 sc

Cinvf!ma 2 sc sh

CinYJ~mula 4 sc
For Rocky Mtn. spp. see Edmunds and Allen (1964); 6

EpeOl'llS 0 sc western son, are not included in that kev.

HentoJ!enia 4 sc

11'onodes 3 sc
According to Merritt and Cummins (1996), Leucrocuta has
many dark spots near the anterior margin of the head and
the head is wider than the prothorax. However, there is at
least one species in the state (coastal distribution) that has
the head barely wider than the thorax and has faint spots
near the front of the head. This is probably a Nixe species.
Doubtful specimens should be left at family, or Leucl'ocuta

Lellcl'oell/a/Nixe 3 sc /Nixe.

RhithroJ!ena 0 sc

Isol1ychiidae 2

Isonvchia velma Needham 2 cf Only CA species; see Kondratieff and Voshell (1984).

Lentohvnhidae 4 Cg

Asioo/ax 4 C2 Recently described by Wiersema and McCafferty (2000).

Tricorvthodes 4 Cg

Leotonhlebidae 2 Cg

Choro/erpes 2 cg
P. helena Day and P. zayante Day have tusks; both are in

Paraleptophlebia 4 cO CA

Traverella 2 c. In California???

Siphlonuridae 7 Cg
Described from Madera County, Yosemite Park, 6500w

Edmulldsius Qf(ilis Day 7 C2 8000 feet.

Sivhlonurus 7 Cg For spp: Needham, Travers & Hsu 1935.

10
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ODONATA: DRAGONFLIES AND DAMSELFLIES
Standard Effort: Genus (unless monotypic or only one species occurs in California; see table for
species):

Minter Westfall's chapter on Odonata in Merritt and Cummins (1996) is very suitable for general
taxonomic work. It is sometimes difficult to distinguish larval Corduliidae and Libellulidae because
of overlapping characters. Westfall and May's (1996) reference on damselflies is comprehensive
and provides species keys to all known larvae. Needham, Westfall and May (2000) provides
equivalent coverage ofNorth American dragonflies. Andrew Rehn's supplement to the CAMLnet
Odonata workshop also contains many useful resources.

~ Westfall, M.J. and May. 1996. Damselflies ofNorth America. Scientific Publishers.
Gainesville, FL.

~ Needham, 1, M. J. Westfall and M.L. May 2000. Dragonflies ofNorth America. Scientific
Publishers, Gainesville

~ Rehn, Andrew. September 2000. Proceedings ofthe California Aquatic Macroinvertebrate
Laboratory Network (CAMLnet) Odonata Workshop. Contains a California species
checklist and distributional information, regional keys, some supplemental species keys,
illustrations of common taxa and a bibliography.

~ Walker, E. M. 1953. The Odonata of Canada and Alaska. Vol. 1. University of Toronto
Press, Toronto. (Original volumes are out of print and very hard to locate, but Univ. of
Toronto Press issued a fairly good quality reprint in 1998.)

~ Walker, E. M. 1958. The Odonata of Canada and Alaska. Vol. 2. University ofToronto
Press, Toronto.

~ Walker, E.M. and P.S. Corbet. 1975. The Odonata of Canada and Alaska. Vol. 3. University
ofToronto Press, Toronto.

Note on Odonate CTV: The tolerance values currently established for Odonata are likely to
undergo considerable revisions in the near fu\ure. These are the values used in the Pacific
Northwest, but several of the family and genus level tolerance numbers are inaccurate measures for
these taxa. We strongly recommend the use of caution when assigning tolerance values to the
numbers listed.

Q
Comments/ Specific Taxonomic Literature/;;- ~

Odonata E-< ~ Distributional Information
U

Aeslmidae

Aeshna 5 p
Even late instar larvae are difficult to distinguish and should be left at
I!enus.

Anax 8 p

Oplonaeshna armata (Hagen) p Only one CA record from Water Canyon in loya County

Odonata
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Caloptel)'gidae 5 P
CaloptelYx aequabilis Say 5 p Relatively intolerant ofpollution; rare in not1hern Califomia

Hetael'ina americana (Fabricius) 6 p Relatively tolerant ofpollution

Coenagrionidae p

Amphiagl'ion abbl'eviatum (Selys)* 5 p

Argia 7 p

Coellagrioll resolutum (Hagen) p
Uncommon in northern Sierra lakes and bogs; larvae hard to distinguish
fl:om Enol/oRlna spp.

Enallagma 9 p

Ischnura 9 p .

Telebasis salva (Hagen) p Widespread but uncommon at low to middle elevations

Zoniagl'ion exclamationis (Selys)* 9 p
CA endemic; monotypic; so why was it assigned a TV of 9 by EPA in
Idaho?

Cordulegrastridae 3 p

Cordulegaster dorsalis Hagen 3 p

Corduliidae* 2 p Corduliids are very unlikely in samples collected by the CSBP.

Cordulia shurtleffi Scudder 2 p N. Cat. Ponds and lakes at higher elevation.

Epitheca canis McLachlan 2 p Found in lakes and slower sections ofN. Cal. Streams.

Somatochlora* 9 p Boggy marshes and lakes at higher elevation in N. Cal. Unconunon.

Gomphidae 4 p

Erpetogomphus* 4 p

GompllUs kurilis Hagen 4 p Northern California streams.

Octogomphus specularis (Hagen) 4 p Monotypic genus.

Ophiogomphus 4 p

Progomphus borealis McLachlan 4 p

Lestidae 9 p

Archilestes 9 p

Lestes* 9 p

Libellulidae 9 p

Brachymesiafurcata (Hagen) 9 p Southern Californian ponds

Brecllmorhoga mendax (Hagen) 9 p
Deep crenulations in labial palps make this key to Corduliidae in Merritt
and Cummins

Erythemis collocata (Hagen) 9 p

Leucorrhinia 9 p

Libellula* 9 p

Macrodiplax balteata (Hagen) 9 p Riverside County desert springs

Orthemisferruginea (Fabricius) 9 p

Pachydiplax IOllgipemlis (Burm.) 9 p Monotypic genus.

Paltothemis lineatipes Karsch 9 p
Deep crenulations in labial palps make this key to Corduliidae in Merritt
and Cummins

Pantala jlavescens (Fabricius) 9 p

Perithemis intensa Kirby 9 p

Plathemis 9 p

Sympetrum 9 p

Macromiidae

Macl'omia magnifica McLachlan 2 I'
N. Cal. foothills and coast ranges; CTV is from Corduliidae, in which this
lZenus is sometimes nlaced.

Petaluridae Gets a 10 fOlo TV in EPA document, which is absurd.

Tanypteryx IlUgen; (Selys) p Rare and localized in I~orthern California seeps and springs

Odonata
12



) PLECOPTERA: STONEFLIES
Standard Effort: Genus

Early instar stoneflies can be very difficult to identifY, and in the families Capniidae, Chloroperlidae,
and Leuctridae should be left at family when mature specimens are not available.

The generic keys in Merritt and Cummins (1996) are suitable, although the keys in Stewart and Stark
(1993) are more comprehensive. A new edition of Stewart and Stark is- in the works and is due out
in the near future.

~ Stewart, K.W. and B.P. Stark. 1993. Nymphs ofNorth American stonefly genera
(Plecoptera). University ofNorth Texas Press, Denton, Texas.

Additional references of interest include:

~ Baumann, R.W., A.R. Gautin and R.F. Surdick. 1977. The stoneflies (Plecoptera) of the
Rocky Mountains. Memoirs ofthe American Entomological Society No. 31.

~ Bottorff, R.L., K.W. Stewart and A.W. Knight. 1989. Description and drumming of
Susulus, a new genus of stonefly (Plecoptera: Perlodidae) from California. Annals
of the Entomological Society ofAmerica 82:545-554.

~ Stark, B.P. and C.R. Nelson. 1994. Systematics, phylogeny and zoogeography ofthe genus
Yoraperla (Plecoptera: Pletoperlidae). Entomologica Scandinavica 25:241-273.

All distributional information for this group derived from Stewart and Stark (1993).

" " Comments/ Specific Taxonomic Literature/
PLECOPTERA ;;.- f;I;( fi:Eo-< f;I;( Distributioual Information *

U 0
~"""

Caoniidae 1 sh

Bo!shecuOIJ;a maculata (Jewett) I sh Only species in CA.

Caunia* 1 sh

EucovnolJS;S brevicauda Claassen * 1 sh Only North American species

Mesocaoltia I sh

UtllcOlm;a I sh

Chlorooerlidae 1 P

Alloper/a* 1 p

Bisullcora I D

Ha%oer/a cI,illluallla (Ricker) I D Only species in CA

Kathroperla 0 p Two known species, both ofwhich occur in CA.

K. verdUa Banks 0 D

K. takhoma Stark & Surdick 0 D

Paraperla 0 p Two known species, both ofwhich occur in CA.

P. frollialis (Banks) 0 "P. Wi/SOil; Ricker 0 "
Plecoptera
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" " Comments/ Specific Taxonomic Literatnre/PLECOPTERA ~
~ ~
~ ~ Distributional Information *

U 0
~...

Genus is difficult to distinguish from Tl'iznaka. Two known
Pluminerla 1 " species, both ofwhich occur in CA.

P. divers« (Frison) 1 n

P. snillosa (Surdick) 1 "
Suwallia* I "

Two species known to occur in CA..

S. aU/lll11l1a (Hoppe) 1 "S. nallidula (Banks) 1 n

Sweltsa 1 n

Leuctridae 0 sh

Cali/enetra 0 sh Two known species, both endemic to CA.

e. tlobrvi Shenard & Baumann 0 sh
C. eohemera Shenard & Baumann 0 sh

Desnllx;a au!!Us/a (Banks)· 0 sh Monotypic; fairly rare in CA

Moselia infilscata (Claassen) 0 sh Monotypic.

Paraleuctra*
Most common leuctrid stonefly found in the Sierra Nevada

0 sh mountain ranp"e.

Pel'lomvia* 0 sh Two known species, both ofwhich occur in CA..

P. col/aris Banks 0 sh

P. utahellsis Ndm. & Claassen 0 sh

Pomoleuctra 0 sh

Nemouridae 2 sh

Malenka 2 sh

Nemoura soiniloba Jewett 1 sh Only species found in CA

Podmosta delicatula (Claassen) 2 sh Only species found in CA

Prostoia besamefsa (Ricker) 2 sh Only species found in CA

Two species known to occur in CA. Both have a dark head
Sovedina 2 sh spot (R. Bottorff, pers. comm..).

S. lIevadensis (Claassen) 2 sh

S. nrodllcla IClaassen) 2 sh
Visoka cafaracfae (Naeve) 0 sh Monotypic.

Zanada 2 sh For spp., see Baumatlll et at. (1977)

Z. elllclines (Banks) 2 sh

Z. columbiana (Claassen) 2 sh

Z. "'ie;da IClaassen) 2 sh
Peltoperlidae 1 sh

Sierranerla cora tNdm. & Smith) 1 sh Monotypic; known from CA, OR and NV.

Soliuerla 1 sh

Yoraoerla
Two known species, both of which occur in CA. See Stark ,

1 sh and Nelson 1994 for key.

~ brevis lBanks) 1 sh

Y mariana (Ricker) 1 sh

Y. Itiprisoma (Banks) 1 sh

Y. siletz Stark & Nelson 1 sh

Perlidae I n

Calineuria californica (Banks) 2 p Only North American species

Claassenia sabulosa (Banks) 3 n Only North American species

14
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tJ tJ Comments/ Specific Taxonomic Literature/PLECOPTERA ~
~ ~
~ ~ Distributional Information *

U 0
~....

DOl'oneuria baumanni Stark & Gauf. I p Only species in CA

Hesneroner/a 2 0 Two known species, both ofwhich occur in CA.

H. Itopue; BaUIll8l11i & Stark 2 0

H. oacifica (Banks) 2 0

Perlodidae 2 p

Callinerla lucluasa (Banks) 2 p Monotypic.

Cascadonerla trictura (Honne) 2 0 Monotypic.

Cosu",IIoperla hypocrena Szczytko Monotypic; known only from the headwaters of the
& Bottorff 2 0 Consumnes River watershed in N. Calif.

eUflUs

Two species are known in CA. Early instars of this genus
2 0 may be difficult to distinguish from Osobenus sp.

C. ailatus (Frison) 2 V

C. los/onus (Ricker) 2 "
Diura knowltoni (Frison)

Only species found in CA. Noted as a high elevation species,
2 0 found only above 1800m in CA.

F"isonia victiceos (Hanson) 2 "
Monotypic.

Isopenoides colubrinus (Hap-en) 2 0 Only species found in CA

Isoverla "
Extremely diverse genus. Early instars should be keyed with

2 caution.

KOflotus nonus (Ndm. & Claassen) 2 p Only two known species, onc ofwhich occurs in CA.

Mel?arcvs 2 0 Two species are known to occur in CA.

M. subtruncata Hanson 2 V

M. vosemite Ndm. & Claassen 2 0

Oroverla barbara Needham '"
Monotypic; endemic to streams and rivers of the Sierra

2 " Nevada Mountains CA
Monotypic; apparently confined to CA, OR, WA and British

Osobenus vakimae (Hovve) p
Columbia" Early instars of this genus may be easily

2 confused with those of Cultus so.

Perlinodes aureus (Smith) 2 0 Monotypic.

Rickera sorvta lNdm. & Claassen) 2 V Monotypic; confined to the west.

Skwala aaral/eia (Frison)
Only two North American species; one is known to occur in

2 V CA.
Salmoperla sylvanica Monotypic; endemic to CA. We have specimens from

Baumann & Lauck 0 v Siskiyou Co.

Susulus venustus (Jewett' 2 " Monotypic; endemic to CA

Pteronarcvidae 0 om sh

Pteronarcella revularis (Hap-en'I 0 om sh Only North American species known to occur in CA

Pteronarcvs 0 om sh For species, see Baumann et al. (1977)

P. califol'llica Newoort I om sh

P. nJ'inces Banks 0 om sh

Taeniontervgidae 2 om sh

Oemoptervx vanduzeea (Claassen) 2 0111 sh

Taenionema
Eight North American species, six ofwhich are know to

2 om sh occur in CA FFG

Taeniootervx nivalis (Fitch) 2 om sh We have this from the Pit River in Modoc Co only.

15
Plecoptera



HEMIPTERA: TRUE BUGS
) Standard Effort: Genus (Merritt and Cummins 1996)

Keys and detailed distributional information for species of aquatic and semi-aquatic Hemiptera of
California are available in the following monograph:

).> Menke, A.S. (ed.) 1979. The semiaquatic and aquatic Hemiptera of California. Bulletin of the
California Insect Survey Volume 21. UC Press, Berkeley.

~

> c Comments/ Specific Taxonomic Literature/ Distributional
HEMIPTERA c.;... fi: Information

U
Belostomatidae 8 n

Abedus 8 D

Be/osloma 8 D

Corixidae 8 n

Callieorixa 8 D

Cenocorixa* 8 p

Corisella 8 D

GraD/acarixa 8 D

Hesoerocorixa 8 p

Sif!ara* 8 D

TricllOcorixa 8 P

Naucoridae* 5 p

Ambrvsus 5 D

Notonectidae p Do not include in benthic datasets
Notollecta p

Hemiptera
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MEGALOPTERA: ALDERFLIES AND DOBSONFLIES
Standard Effort: Genns (Merritt and Cummins [1996]).

=- Comments! Specific Taxonomic

b
~

MEGALOPTERA "~ Literature! Distributional Information

Corvdalidae 0 p

Corvtlalus 0 p

Dvsmicohermes 0 p

Neoltermes 0 p

Orohermes crevllsculus (Chandler)* 0 p

Sialidae 4 p

Sialis 4 p
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TRICHOPTERA: CADDISFLIES

Standard Effort: Genns, unless monotypic.

The standard taxonomic reference for this group is:

Wiggins, G.B. 1996. Larvae of the North American Caddisfly Genera (Trichoptera). 2nd edition.
University ofToronto Press, Toronto.

* All distributional information for Tricoptera was derived from Wiggins (1996).

~ ~ Comments/ Specific Taxonomic
TRICHOPTERA > t: t:Eo-< Literature/ Distributional Information

U 0
~....

Aoataniidae I sc
Eastern and westem montane species; have been collected

Avalonia I sc from lakes.

Pedomoecus sierra Ross 0 sc MOl1otypic genus.

Brachvcentridae I

Amiocentrus asoilus (Ross) 3 Cg sc Only species known to occur in North America.

Brachvcentrus I om sc See Flint (1984).

B. americanus (Banks) I om sc
B. ecllo (Ross) t om sc

B. occidentalis Banks I om sc
Common and widely distributed throughout North America.

Micrasema I mh sc See Chaoin (978) for key to 14 SOD. ofN. American larvae.
Calamoceratidae I sh xv

Hetel'oplectron californicum McLach.
Only species known to occur in CA, Imvae usually found in

I sh xy pools or areas of slower moving water.

Glossosomatidae 0 sc
Maoelus 0 sc Only larvae in the family with two mesonotal scerites.

Six species are known to occur in the western
AnaKapetus 0 se montane areas

We have specimens from the East Walker R. and a handful
Culootila 2 sc of other sites, othenvise unrecorded from CA.

Glossosoma I se
Protoptila I se

Goeridae I se
Goeracea 0 sc

Helicopsychidae 3 .e
IlelicoDsvche borealis 3 sc

Hvdroosvchidae 4 cf 0

Arclopsyche* 1 0 ef For species, see Givens and Smith (1980).

A. californica Ling >I< 2 0 cf
A. '!I'andis (Banks) 1 0 ef

Cheumalopsyche 5 cf Immature lal'vae- see Mackay 1978

Divleclrona californica Banks* 0 cf
HomolJleclra 4 cf 0 We have this from Jones Gulch, San Mateo Co.

Trichoptera
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) " " Comments! Specific Taxonomic
TRICHOPTERA > f: f:Eo< Literatnre! Distributional Information

U 0 2......
Hvdronsvche 4 cf Immature larvae- see Mackay 1978

Parausvche 0 v cf For species, see Givens and Smith (1980)

P. a/mota Ross 2 v cf

P. elsis Milne 1 n of

Smicridea 4 cf We have early instar specimens from the upper San Joaquin.

Hvdrontilidae
See Blickle (1979) for additional information on

4 vh sc hvdrontilids north of Mexico.

Aerav/ea 8 vh

Hvdroati/a 6 nh sc

lthvtrichia clavata Morton 6 sc Only westcm species.

Leucotrichia nic/ines (Banks) 6 sc Cg Only species in CA.

In cal~f~;nia;; Prohahly not in CA... see Flint (1972) and
Metric"ia 4 vh Blickle 1979

Neotrichia 4 sc
ID based on pharate adults; we have specimens from El

NotllOtriclJia shasta Harris & Annitage 4 nh sc Dorado, Fresno, Placer and Trinitv counties.

Ochrotrichia 4 vh Cg See Flint (1972) for distributional infonnation.

Oxvethira 3 nh C"

Palaeavanetus lIearcticus Banks 4 vh Only species known in the western U.S.

Stactobiel/a 4 mh sh

Levidostomatidae 1 sh

Lenidostoma 1 sh Weaver 1988

Levtoceridae 4 om

Ceraclea 3 om

MvstacMes 4 om Yamamoto and Wiggins 1964

M. alafimbriata Hill-Griffen 4 om

M. senu/cllralis (Walker) 4 om

NectoDsvche 3 om Haddock 1997

N. "rocilis /Banks)' 3 am

Oecetis 8 v sh Floyd 1995

O. dis/uncta !Banks) 8 n sh

Triaenodes 6 sh See Glover (1996) for species

T. iniustus (Hagen)
We have specimens from Lake Davis and S.D. county;

6 sh otherwise unrecorded from the state.

Limneohillidae 4 s

Allocosmoecus narditus Banks 0 sc Monotypic genus.

Amvhicosmoecus canax (Ross) 1 sh Monotypic genus.

Chvronda centratis !Banks) 1 sh Monotypic genus.

Clostoeca disiuncta (Banks) 4 sh Monotypic genus.

CrvDtochia 0 sh xv

Desmona 1 sh Only two known species; both occur in CA.

D. hethula Denning 1 sh

D. mono (Denning) 1 sh

Dicosmoecus 1 om Wiggins and Richardson 1982

D. atrlnes (Hagen) 1 om

Trichoptera
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e" e" Comments/ Specific Taxonomic
TRICHOPTERA >- ... ...

Eo< ... ... Literature/ Distributional Information
U 0 ~....

D. eitvines (Hagen) 2 sc

D. nallicornis Banks 1 om

Ecclisomvia 2 nm

Glvahaasvche il'l'arata tFabricins) 1 sh Only species known in CA.

Hesaeraahvlax 3 om Parker and Wiggins 1985

H. desionatus tWalker) 3 om

Homonhvlax 0 sh

Hvdatoohvlax hesDerus !Banks) 1 sh cg Only species known in CA

Lenarchus 3 sh co

Limnenhilus 3 sh c.

Onocosmoecus 1 sh Only two known species; both occur in CA.

O. seauoiae Wiggins & Richardson 1 sh

O. unie%l' Banks 1 om sh

Philocasca

PseudostenonhlJ/ax edwards; (Banks) 1 sh cp Only species known in the western U.S.

Psvchoolvnha 2 sh c.

Odontoceridae 0 sh

Marilin lIexnosa Ulmer 0 sh Only species in CA

Namamvia nlutonisBanks 0 sit Monotypic genus.

Nel'oohitus californicus !Hagen)' 0 sh Monotypic genus.

Parlltina 0 sit Only two known species; both occur in CA.

P. linea Denning 0 sit

P. vierra Denning 0 sit

Philonotamidae 3 cf

Chimarra 4 cf

D%ohi/odes 2 cf

Wonnaldia 3 cf

Phrvganeidae 4 sh 0

Aor,maia 4 sh

Phrvvonea cinerea Walker * 4 sh 0 Only species known in the western u.s.
Ynhria californica !Baoks) I 0 Monotypic genus.

Polvcentronodidae 6 0

PolvcentroDUs 6 0

Psvchomviidae 2 sc c.

Psvchomvia 2 c. sc

Tinodes 2 sc c.

Rhvacoohilidae 0 0

Himalonsvche nhrvrranea (Ross) 0 0 Only species known in NOlth America

Rhvacouhila 0 0 For spp. groups- Smith 1997 (unpublished)

R. alberta .roup 0 p

R. anrrelita oroUD 0 0

R. arnaudi Delming 0 0
. Only member ofR. lieflincki group in CA
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'" '" Comments/ Specific Taxonomic
TRICHOPTERA i:: t t

u 0
~

Literatnre/ Distribntional Information....
R; betteni grouo 1 0

R, bl'unnea In'onn 1 0

R. coloradensis prOll" 2 0

R. prandis {!foun 1 0

R. hvalinata ...ouo 1 0

R. rotunda group 0 0

R. sibirica QToun* 0 0

R. voprita granD 0 0

Sericostomatidae 3 sll

Gumapo 3 sll Only two known N.A. species; both occur in CA.

G. eriseofa (MeL,) 3 sll

G. lIi.,;cufa tMeL.\ 3 sll

Uenoidae 0 se eg

Farula 0 g eg

Neonhulax 3 g

Neothremma 0 g eg

OMoohfebodes 0 g eg

21
Trichoptera



)

LEPIDOPTERA: MOTHS AND BUTTERFLIES
Standard Effort: Genus (Merritt and Cummins 1996)

Q
Comments/ Specific Taxonomic Literature/ Distribntional;;-

.....,
Lepidoptera

Eo< g Information
U

Neoticulidae •
Sliemella sli

pyralidae 5

Paraoovllx 5 .11

Petroohila 5 se

22
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) COLEOPTERA: BEETLES
Standard Effort: Genus

Early instar larvae may be difficult to identifY. Most beetles can be readily identified to genus using
White and Brigham's keys in Merritt and Cummins. Several supplemental keys are available for
Californian taxa.

»- Bill Shepard's key to the Dryopoidea (Elmidae, Psephenidae, Dryopidae) of California is
very good, especially in that it includes only taxa found in California.

»- Brown's key to the Dryopoidea (Elmidae/ Dryopidae/ Psephenidae) is very useful, but in
some places is out of date. Contains good supplemental figures.

»- Larson, DJ., Y. Alarie and R.E. Roughley. 2000. Predaceous Diving Beetles (Coleoptera:
Dytiscidae) of the Nearctic Region, With Emphasis on the Fauna of Canada and Alaska.
National Research Council of Canada, Ottawa.

Hydraenids and hydrophilids have larval and adult aquatic stages belonging to distinct functional
feeding groups. FFG (I) indicates functional group designation ofthe larvae, while FFG (a)
indicates the designation ofthe adults ifdifferentfrom the larvae.

)

)

~ isc
I;:l I;:l

~

Comments/ Specific Taxonomic"Coleoptera r.< r.< '-'
;;.. r.< r.< I;:l Literature/ Distributional Information... 0

~ tu ....
Amphizoids (trout stream beetles) are typically found in

Amphizoidae high altitude streams. They are uncommon in most
benthic samples

Amphizoa 1 p

Dryopidae 5 sh Larvae arc terrestri,al; occasional in headwater seeps.

Helichus* 5 - sh

Postelichus 5 - sh

Dytiscidae 5 p See Challet and Brett (1998) fnr list of CA dytiscid
species bv countv,

Acilius abbreviatus Mann. 5 p Only species in CA.

Agabus* 8 p

Celina occidelltalis Young 5 p Only species in CA.

Co/ym betes* 5 P

Cope/alus 5 p

Cop/olomus {ongulus LeConte 5 p Only species in CA.

Gybls/er 5 p

Desmopachl'ia* 5 p

Dytiscus*. 5 p

Eretes occidentalis (Erichson) 5 p Monotypic genus.

Graphoderus 5 p

Hydaticus aruspex Clark * 5 P Only species in CA.

fIydroporus* 5 p

Hydrolrupes pa/palis Sharp 5 I' Monotypie genus.

Coleoptera
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Coleoptera ~ ~ ~ Comments/ Specific Taxonomic

~ r: "'" ~
Literatnre/ Distributional Information

"'"0
~U ....

Hydrovatus 5 p

Hygrotus 5 p

Ilybius 5 p

Laccophilus* 5 p

Main CA species; L. saratogae is known only from
Liodessus obscurellus (LeConte) 5 p Death Valley; L. obscul'ellus has often been confused

willI L. umni~ (Larson et al. 2000)

NebriopofUs 5 p

Neoclypeodytes 5 p

Oreodytes 5 p

Rhallfus 5 p
This genus does not key out in we but is common in

Smifillipody/es 5 p California coast range streams. Keys in Larson et a1.
(2000) will senarate this genus.

Stictotarsus 5 p

Thermollectus 5 p

Uvarus subtilis (LeConte) 5 p Only species in CA.
All the Californian elmids will key out in Mfe, but

Elmidae 4 cg sc Shepard's elmid key and Brown's dryopoid key are
valuable supplements.

Ampumixis dispal' (Fall) 4 cg sc Monotypic genus.

Atractelmis wawona Chandler * 4 cg sc Monotypic genus.

Clep/elmis addenda (Fall) 4 cg sc Monotypic genus.

Dubil'aphia 6 cg sc

Heterelmis'" 4 cg sc

Heterlimnius 4 cg sc

Lara 4 sh xy

Microcylloepus 4 cg sc

NaJpus 4 cg sc

Optioservus 4 sc cg

Ordobrevia nubiftra (Fall) 4 sc cg Monotypic genus.

Rhizelmis nigra Chandler 2 sc cg Monotypic genus.

Zaitzevia 4 sc 9g
Gyrinidae - Adults are not benthic, do not include in benthic lists

Gyrinus 5 p

Haliplidae 5 s

B,ychius 5 mh

Haliplus 5 mh

Peltodytes 5 mh

lIelophol'idae sh

HelopllOru~ sh

Hydraenidae* 5 p sc

Hydraena* 5 p sc

Li11l1lebius 5 p sc

Ochthebius* 5 p sc
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Coleoptera '-' '-' ~ Comments/ Specific Taxonomic

~
r.. r..

~
Literature/ Distributional Informationr.. r..

0
~U ....

Hydrophilidae 5 p cg For supplemental information on hydrophilids,see
Archangelskv 1997.

Allacaena 5 p cg

Ametor* 5 p cg

Berosus 5 p mh

Chaetarthria* 5 p cg

Cymbiodyta* 5 p cg

Enochrus* 5 cg mh

Hydrochara ~ p cg

Laccobius 5 mh mh

Paracymus* 5 p cg

Tl'opisternus* 5 p cg

Hydroscaphidae* 7 sc

Hydroscapha na/ans LeConte * 7 sc Uncommon, only one aquatic species

Notel'idac p Generally lentic

Psephenidae 4 sc · Adults are terrestrial and nOllMfeeding.

Acneus 4 sc ·
Eubl'ianax edwardsU (LeConte) 4 sc · Monotypic genus.

Psephenusfalli Casey 4 sc · Only species in CA.

Ptilodactylidae sh · Uncommon, adults are terrestrial

AIJc/lycteis velutina Hom sh · Monotypic genus.

Stenocolus seu/ellaris (leConte) sh · Monotypic genus.

Scil'tidae sc - Uncommon, adults are terrestrial

Elodes sc -
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DIPTERA: TRUE FLIES
Standard Effort: Genus when possible, Chironomidae to family.

Merritt and Cummins (1996), is the standard reference used for this order. McAlpine et aI., (1981,
1987, and 1989) provides additional useful taxonomic information.

Other useful references are listed by group below

~ Tabanidae:
Middlekauff, W.W. and R.S. Lane. 1980. Adult and immature Tabanidae (Diptera) of California.

Bulletin of the California Insect Survey, Volume 22. UC Press, Berkeley.

Lane, R.S. 1975. Immatures of some Tabanidae (Diptera) from Mendocino County, Calif.
Annals of the Entomological Society ofNorth America 68(5):803-819.

~ Blepariceridae:
Courtney,Greg, Department of Entomology, Iowa State University

Website:www.ent.iastate.edu/dept/research/systemtics/bleph/classification.html

Hogue, C.L. 1987. Blephariceridae. Vol. II, Part 4. In G.C.D. Griffths (ed.) Flies of the Nearctic
Region. E. Schweizerbart'sche Verlagsbuchhandlung, Stuttgart.

~ Simuliidae:
Hall, F. 1974. A Key to the Simulium Larvae of Southern California (Diptera: Simuliidae).

California Vector Views 21 :65-71.

~ Ceratopogonidae:
Glukhova, V.M. 1979. Translated from the Russian original.

=- Comments/ Specific Taxonomic Literature/
~

~

Diptera '"U fi: Distributional Information

Athericidae 2 p

Atherix pachypus Bigot 2 p Only species in CA.

Blephariceridae 0 sc

Aga/han 0 sc

Bibiocephala 0 sc

Blepharicera 0 sc

Philorus 0 sc .

Canacidae sc

Ceratopogonidae 6 p cg

Atrichopogon* 6 cg sc

Bezzia/Palpomyia* 6 p EPA LISTS PRIMARY FFG AS GC

Ceratopogoll 6 p

Culicoides 6 p cg

Dasyhelea 6 cg

Diptera
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8 Comments/ Specific Taxonomic Literature/

Diptera "U r: Distributional Information

FOl'cipomyia* 6 cg sc

Prohezzia 6 p

Spltaeromias 6 p cg

Stilobezzia 6 p

Chaoboridae 7 p

Chaobol'us 7 p

Chironomidae 6

Chironominae 6 cg

Tribe Chironomini 6 cg p

Chironomus 10 cg

Oyptochironomus 8 p

Demicryptochiro1lomus 6 cg

Dicrotendipes 8 cg

Einfeldia 9 cg

Endochil'onomus 10 cg

Endotribelos 6 cg

Harnischia 6 cg

Lauterborniella 6 cg

Micl'otendipes pedellus group 6 cf

Nito/huuma 6 cg

Parachironomus 10 p cg

Pal'acladopelma 7

Paralauterborniel/a 8 cg

Paratendipes 8 cg

Phaenopsectra 7 sc

Polypedilum 6 om
Maschwitz &Cook (2000) for spp. in subgenera Polypedilutn
and Urespedilum.

Robackia claviger 6 cg

Robackia demeijer; (Kruseman) 6 cg

Stenochil'onomus 5 cg

Stictochironomus 9 cg

Syllel,dole/,dipes 6 cg

Tribelos 6 cg
Xenochironomus xenolabis

0(Kieffer) p

Tribe Pseudochironomini cg

Pseudochironomus 5 cg

TribeTanytal'sini 6 cg

Cladotanytarsus 7 cg cf

Constempellina 4 cg

Micropsectra .7 cg

Paratanytarsus 6

Rheotanytarsus 6 cf

Stempellina 2 cg
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e Comments/ Specific Taxonomic Literature/

Diptera "U ~ Distributional Information

Stempellinella 4

Sublettea cofjinani (Roback) 4

Tanytarsus 6 cf

Zavrelia 6 cg

Diamesinae 2 cg sc

Tribe Boreoheptagyini

Boreoheptagyia* 6 cg

Tribe Diamesini

Pagas/ia 1 cg

Pseudodiamesa 6 cg

Pot/haslia 2 cg

Sympotthastia 2 cg

Orthocladiinae 5 cg

Acricotopus 5 cg

Brillia 5 sh

Cardiocladius 5 p

Chaetoc!adius 6 cg

COIynoneura 7 cg

eric/opus 7 cg sh For species and species groups, see Simpson et al. (1982).

Cricotopus bieine/us gpo 7 cg sh

Crica/opus trifascia gpo 7 cg sh

Epoicocladius 5 cg

Eukiefferiella 8 om For species, see Bode (1983).

Gynmomelriocnenlis 5 cg

Heleniella* 6 cg

Heterotrissocladius 0 cg sc

Hydl'obaenus 8 cg

Krenosmittia* 1 cg

Limnophyes 8 cg

Lopescladius 6 cg

Nanocladius 3 cg

Orthocladius 6 cg

Parachaetocladius 2 cg

ParakiefJeriella 4 cg

Paralinmophyes 5 cg

Parametriocnemus 5 cg

Paraphaenocladius 4 cg

Psectrocladius 8 cg

Rheocricotopus 6 om

Smittia 6 cg

Symbiocladiius 6 pa Parasitic genus

.Synol'thocladius 2 cg

Thienemanniella 6 cg
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> 8 Comments/ Specific Taxonomic Literatnre/Diptera c.;
Eo<

~ Distribntional Information
U

Tvetenia 5 cg

Podonominae 6

BOl'eochlus* 6 cg sc

Prodiamesinae 6 cg

Monodiamesa 7 cg

Prodiamesa 3 cg

Tanypodinae 7 p

Tribe Macropelopiini

Macl'opelopia* 6 p

Radotanypus sUbmarginel:~ 7 pSublette)
Tribe Natarsiini

Natal'Sia 8 p

Tribe Pentaneul'ini 6

Ablabesmyia 8 cg p

Krenopelopia 6 p

Labrundinia 6 p

Lars;a 6 p

Monopelopia 6 p

Nilotanypus 6 p

Paramerina 6 p

Tanypus 10 p

Thiennemannimyia gpo 6 p

Zavrelimyia 8 p

Zavrelimyial Paramerina 7 p

Tribe Proc1adiini

Procladius 9 p

Culicidae 8 cg For species, see Bohart & Washino (1978)

Anopheles S cg

Culex 8 cg

Deuterophlebiidae 0 sc

Deuterophlebia 0 sc

Dixidae 2 cg

Dixa 2 cg

Dixella 2 cg

Meringodixa chalonensis (Nowell) 2 cg Monotypic genus.

Dolichopodidae 4 p

Empididae 6 p

Chelifera 6 p

Clinocera 6 p

Hemerodromia 6 p cg

Melachelo 6 p This genus will key to Chelffera in Merritt and Cummins

Neoplasia 6 p
This genus will key to Chelifera in Merritt and Cummins.
MacDonald and Harkrider (1999) orovide characters to solit it
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Comments/ Specific Taxonomic Literature/

~
~

Diptera "U it Distributional Information
from Chelifel'alMetachela.

Ol'eogeton 6 p

Tric/loclinocera 6 p

Wiedemannia 6 p

Ephydridae 6

Epltytlra 6 sh

Hydrelfia 6 sh

Notiphila 6 cg cf

Parydra 6 sc

Seatella 6 cg sc

Setacera 6 sh sc

Muscidae 6 p

Pelecorynchidae 3 p

Glutops 3 p

Phoridae cg p

Psychodidae cg sc

Marl/ina lanceo/ata (Kincaid) 2 sc cg Only North American species.

Pericoma /Telmatoscopus 4 cg These genera eatulot be distinguished as larvae.

Psychoda to cg

Ptychopteridae 7 cg

Ptychoptera 7 cg

Scathophagidae

Sciomyzidae* 6 p

Simuliidae 6 cf Currie (1986) treats larvae ofAlberta, but is of some use in
California.

Prosimuliu/ll 3 cf

Simulium 6 cf For species, see Hall 1974.

Stratiornyidae 8 cg

Calopalyphus* 7 cg

Euparyphus 8 cg

Myxosargus 8 cg

Nemotelus 8 cg

Hedriodisclis IOt/olltomyia 8 cg

Stratiomys 8 cg

Syrphidae 10 cg

Tabanidae 8 p Middlekauff and Lane i980.

Afylotus/ Tabanus * 5 p

Chrysops 8 p

Haematopida 8 p

Silvius 8 p

Tanyderidae 1

Protanyderus 1

Thaumalcidac sc
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'"' ~ Distributional Information
U

Thaumalea se

Tipulidae 3

Antocha 3 eg 0

Cryptolabis 3 sh

Dicranota 3 P

Erioptera* 3 eg

Gonomyia 3 eg

Hesperoconopa 1 eg

Hexatoma 2 P
Holol'usia hespera

5
sh

MOl1otypic genus.Arnaud & Byers
Limonia 6 sh

Molophilus* 4 sh

Ol'mosia 3 eg

Rhabdomastix 3 P

Tipula 4 om For subgenera and species.see Gclhaus (1986).
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NON-INSECT TAXA
Identification of most non-insect benthic macroinvertebrates is possible with two primary references:

~ Pennak, R.W. 1989. Freshwater Invertebrates of the United States. 3'd edition. John
Wiley and Sons, New York.

~ Thorp, J.H. and A.P. Covich (eds.). 1991. Ecology and Classification ofNorth American
Freshwater Invertebrates. Academic Press, San Diego.

SUBPHYLUM CHELICERATA (ACARI)
Standard Effort: Genus, although some families cannot be reliably identified to the genus level.

The standard taxonomic reference for this group is:

Thorp, lH. and A.P. Covich (eds.). 2001. Ecology and Classification of North American
Freshwater Invertebrates. Second Edition. Academic Press, San Diego.

Additional taxonomic information can be found in:

Cook, D.R. 1974. Water mite genera and subgenera. Memoirs of the American
Entomological Institute No. 21.

Subphylum Chelicerata
Q

Comments/ Specific Taxouomic Literature/> ~

Class Arachnoidea Eo< ~ Distributional Information
U

Acari 5 D

Anisitsiellidae 5 D

Utaxatax 5 D OUf past identifications of this are doubtful; probably all Mideopsis.

Arrenuridae 5 D

Arrellurus 5 D

Aturidae 5 D

A/urns 5 D

Woo/as/ookia 5 n

FrontiDodonsidae

Froll/foot/opsis 5 p

Hvdl'odl'omidae 5 D

Hvtlrodroma 5 P

Hvdryphantidae 5 p

Walldesia 5 n

Partullia 5 n

Pro/zia*' 8 D

ThvoDsoides 5 D

Hygrobatidae* 8 p

A/ractides 8 D

COl'ticacQl'us* 8 p

HYf~J'Obates* 8 n

Chelicerata
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Subphylum Chelicerata > 8 Comments/ Specific Taxonomic Literature/

'"Class Arachuoidea E-< fi: Distributioual Informatiou
U

Lebertiidae 8 P

Estelloxus 8 p

Lebertia* 8 P

Scutolebertia 8 P

Limnesiidae 5 P

Limnesia

Neotvrrellia /Tvrellia 5 P

Limnocharidae 5 P

Limnochares./Neolim1locltares 5 p

MideoDsidae

MideolJsis 5 D

Pionidae 5 P

Snerchontidae* 8 P

Svel'chon* 8 .P

SpercllOlloPs;S 8 P

Stvl!othl"ombidiidae 5 D

Stveolhrombium 5 P

TOlorenticolidae 5 P

Pseudotorrenticola 5 D

Testudacal'us 5 p

Torren/kola 5 P

Unioncolidae 5 P

Neumania

Un;on;cola 5 p

Chelicerata
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SUBPHYLUM CRUSTACEA

Standard Effort: Genus, except Ostracoda which is left at class.

Supplemental references for various groups are as follows:

» Hobbs, H.H. 1972. Crayfishes (Astacidae) ofNorth and Middle America. Biota of
Freshwater Ecosystems Identification Manual No.9. Environmental Protection
Agency, Washington, D.C.

» Holsinger, J.R. 1972. The freshwater amphipod crustaceans (Gammaridae) ofNorth
America. Biota of Freshwater Ecosystems: Identification Manual No.5. EPA,
Washington, D.C.

> 8 Comments/ Specific Taxonomic Literature/
SUBPHYLUM Crustacea '"E-<

~ Distributional Information
U

Cladocera Reject from benthic data sets.

Conenoda Reject from benthic data sets.

Class Ostracoda 8 Cg Leave at class; unidentifiable ifpreserved in EtOH

Class Malacostraca

Order Amnhinoda 4 co

COl'oDhiidae 4 cf

Corov";um 4 cf

Cl'anl!onvctidae 4 c.

CraUfIOIIVX 4 c.

StVl!obromus 4 cg

SVllurella 4 c.

Gammaridae 6 Cg

Gammal'us 6 cg

Hvalellidae 8 co

lfva/ella 8 cg

Order Decanoda* 8 sh

Astacidae* 8 om

Pacifasticus lentseu/us Dana 6 om

Pacifasticus fortis (Faxon)
Shasta crayfish- federally listed endangered, endemic to Pit River, Fall

6 om River and adiacent streams in Shasta Co.

Atvidae
California Freshwater Shrimp (federally listed endangered, endemic to

Syncaris pacifica pools in small streams in the San Francisco bay region: Marin, Napa
(Holmes) and Sonoma Counties) .

Cambaridae 8 sh

Orconectes virilis (Hagen) Introduced

Procambarus 8 sh

P. aClltlls (Girard) 8 sh Introduced

P. clarki (Girard) 8 sh

P.lmmbelii 8 sh Introduced

Crustacea
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Comments! Specific Taxonomic Literature!;;> ~

SUBPHYLUM Crustacea "E-< 1i: Distributional Information
U

Graspidae
Chinese Mitten Crab: introduced, occurs in all tribs to the San Francisco
Bay; also found in Sacramento River as far ll0l1h as Glenn Co., and in

Eriocheir sinensis San Joaauin River to Stockton.

Palaemonidae 8 s
Introduced in the tributaries of the Sacramento River, found from San

ExoDafaemOll modes/us Francisco Bav to Gleim Co.; aooears to be moving northward.
Introduced to the Sacramentol San Joaquin River system and coastal

Po/aemon macrodactvlus streams from Ventura Co. to Oregon.
P. pa/udosa and P. kaikadensis have both been found in pet stores in
CA. P. paludosa has been introduced in southern CA in LDs Angeles,

Palaemolletes 8 om Orange San Diego Riverside and Vetitura counties.

Order ISQill)da 8 cg

Asellidae 8 c.

Asellus 8 c.
Caecidotea 8 cg

Snhaeromatidae

GllorimosDhaeroma

Order Mvsidacea

Mvsis Felicta cf Introduced

Neomvsis mercedis (Holmes) cf

Crustacea
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PHYLUM COELENTERATA

HYDROIDA: HYDRA
Standard Effol·t: Genus.

The standard taxonomic reference for this group is:

Thorp, J.H. and A.P. Covich (eds.). 1991. Ecology and Classification ofNorth American
Freshwater Invertebrates. Academic Press, San Diego.

;> is Comments! Specific Taxonomic Literature!Class Hydrozoa "Eo< fi: Distributional Information
U

Hvdroida

Hydridae

Hvdl'a 5 D

Coelenterata
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PHYLUM MOLLUSCA

Standard effort varies within Mollusca, as evident in the tables below, but identifications should
generally be made to family or genus.

Supplemental references include the following:

);0 Burch, J.B. 1973. Freshwater unionacean clams (Mollusca: Pelecypoda) ofNorth
America. Biology of Freshwater Ecosystems Identification Manual No. II.
Environmental Protection Agency, Washingtol), D.C.

);0 Burch, J.B. 1989. North American Freshwater Snails. Malacological Publications,
Hamburg, Michigan.

);0 Hershler, R. and TJ. Frest. 1996. A review ofthe North American freshwater snail genus
Fluminicola (Hydrobiidae). Smithsonian Contributions to Zoology No. 583.
Smithsonian Institution Press, Washington, D.C.

);0 Hershler, R. and W.F. Ponder. 1998. A review of morphological characters ofhydrobioid
snails. Smithsonian Contributions to Zoology No. 600. Smithsonian Institution
Press, Washington, D.C.

Q
Comments! Specific Taxonomic Literature!

~
~

CLASS GASTROPODA
~ Distributional Information

U
Subclass Prosobmnchia

Amoullaridae

Marisa Introduced

Pomacea Introduced

Hvdrobiidae 8 sc

Fluminicola 5 sc

Pleuroceridae 6 sc

JufW 7 sc

Thiaridae

Melanoides tuberculata Introduced

Tarebia f!ranifera Introduced

Valvatidae 8 sc

Valvata* 8 sc

Vivioaridae

CiDan~oDaludina Introduced

Subclass Pulmonata

Ancvlidae 6 sc

Fel'l'issia 6 sc

Lvmnaeidae 6 sc

Fossaria* 8 sc

Mollusca
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CLASS GASTROPODA ~

~ Comments! Specific Taxonomic Literature!(,,?

U it Distributiona.1 Information

Lanx 6 oc

Radix auricularia (L.) 6 sc

StaJInicola* 10 sc

Phvsidae 8 sc

PhvsalPhvsella 8 sc

Planorbidae 6 sc

Gvraulus* 8 sc

Helisoma 6 sc

Mellelus 6 sc

Planorbella* 6 sc

a-
CLASS Bivalvia ~

~ Comments! Specific Taxonomic Literature!

~U
Distributional Information

Pelecvnoda 8 cf

Corbiculidae 10 cf
Corbiculajluminea

(MUller) 10 cf

Marl!aritiferidae

Marf?aritonsis faleata* 4 fc

Sphaeriidae 8 cf

Musculium 8 cf

Pisidium 8 cf

Svhaerium 8 "c
Unionidae* 8 fc

Anodonta californensis* 8 fc

Gonidea anRulata* 8 fc

Mollusca
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PHYLUM PLATYHELMINTHES
Standard effort is to family, except Polycelis corona/a.

Accurate determination requires preservation in formalin. Unconfirmed use of the name Dugesia tigrina is
strongly discouraged.

" " Comments/ Specific Taxonomic Literatnre/
CLASSTURBELLARIA ;;.- f;I;, fi:!:) f;I;, Distributional Information0

~....
Tricladida

Planariidae 4 0 cg

Duzesia tizrina (Girard)- 4 0 cg

Polycelis coronata (Girard)* I om

Platyhelminthes
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PHYLUM ANNELIDA
) Standard Effort: Leeches and polychaetes are identified to genus; Oligochaetes are left at class,

except that megadriles are pulled and labeled as such.

Supplemental references include the following:

» Brinkhurst, R.O. 1986. Guide to the freshwater aquatic microdile Oligochaetes ofNorth
America. Canadian Special Publication of Fisheries and Aquatic Sciences 84.
Dept. ofFisheries and Oceans, Ottawa.

» Klemm, OJ. 1982. Leeches (Annelida: Hirudinea) ofNorth America. EPA Publication
600/3-82-025.

» Kathman, R.O. and R.O. Brinkhurst. 1998. Guide to the Freshwater Oligochaetes of
North America. Aquatic Resource Center, College Grove, Tennessee.

» Stimpson, K.S., OJ. Klemm and J.K. Hiltunen. 1982. A guide to the freshwater
Tubificidae (Annelida: Clitellata: Oligochaeta) ofNorth America. EPA-600/3-82-033.

)

" " Comments/ Specific Taxonomic Literature/
ANNELIDA >- E::: E:::ti 0 ~

Distributional Information....
CLASS HIRUDINEA to na n

Rhvncobdellida

Glossiphoniidae* 8 oa 0

He/ohdella' 6 Oa 0

H. fusca (Castle) 6 Oa

H sla2nalis (L.) 6 0

Placobdella* 6 na 0

Phnronnobdellida

Eroobdellidae* 8 0

Ernobdella nunclola (Leidv) 8 D

Moreohdella micros/oma (Moore) 8 D

CLASS
BRANCHIOBDELLIDA

Reject From Benthic Data Sets

)

I_C-,-L_A...:.S_S_O_L_I_G_O_C_H_A_E_T_A IT:I::.iJ Leave at Class

40
Annelida



) ~
8 Comments/ Specific Taxonomic Literatnre/CLASSPOLYCHAETA "~ Distribntional Information

Sabellidae

Mallavullkia sl1eciosa Leidv cf

Loallome so. ?? We have these from Sac, Delta and ago drains in Stanislaus Co.

Nereididae

Neontlles /imllicola cf For all freshwater Polychaeta, see Klemm 1985.

SCl'nullidac

Merciere/la ell;rmtafica Introduced

Annelida
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PHYLUM NEMERTEA

CLASS Enopla
~

6 Comments/ Specific Taxonomic Literature/
~

~ Distributional Information

Tetrastenunatidae

Prostoma 8 In According to Thorp and Covich, the western Prostoma is unnamed.

Nemertea
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