SPECIES FACT SHEET

Scientific Name: Rhyacophila haddocki Denning 1968
Common Name: Haddock’s rhyacophilan caddisfly
Phylum: Arthropoda
Class: Insecta
Order: Trichoptera
Family: Rhyacophilidae
(Morse 2017, ITIS 2017)

Conservation Status: 

Global Status: G1 – Critically Imperiled (Last reviewed 12 Mar 2009)
National Status (United States): N1 (Last reviewed 30 Apr 2002)
State Status: S1 (Oregon)
(NatureServe 2015)  
IUCN Red List Category: NE – Not Evaluated
Taxonomic Notes: 
Rhyacophila haddocki was originally described by Denning (1968) and is the currently accepted name for this species (ITIS 2017, Morse 2017). Although this diverse genus has been subdivided into numerous informal groupings, Denning (1968) and Anderson (1976) were not able to place Rhyacophila haddocki into any known species groups due to the presence of highly derived, unusual characters. However, recent morphological phylogenetic analysis by Giersch (2002) of the verrula and alberta species groups of Rhyacophila Pictet 1834 places this species in a complex with R. verrula and R. leechi to form the verrula-subgroup (sensu Botoşăneanu 1970 as cited in Giersch 2002). While previous work relied mainly on the morphology of males, Giersch (2002) expanded his analysis to include additional morphological characters and incorporated current knowledge of females, larvae, and pupae for the groups studied. The verrula-group designation for this species is based largely on the modified inner apical spur of the metathoracic leg found in males, the expanded dorsum of the eighth tergite, and the extended, partially sclerotized endotheca (Giersch 2002). Giersch (2002) provides a new diagnosis of the verrula-group, which includes this taxon.
Technical Description:

Rhyacophila haddocki is a member of the Rhyacophilidae family. This primitive family is distinguished from other caddisfly families by the presence of ocelli, and the distinct length and shape of the first two segments of the maxillary palps (both segments being short, and the second being subglobular, with an acute point apically) (Giersch 2002). Additionally, the mesothoracic legs of females in this family are rounded in cross section, compared with those of the Hydropsychidae and Glossosomatidae, which are flattened (Giersch 2002). Characters exhibited by this genus include a free-living larval stage, unspecialized pupa, and complete wing venation of adults, with a curved CU2 vein and short anal veins; one primitive feature of the fore and hind wings is lack of a coupling mechanism (Ross 1956, Ivanov 1991 in Wiggins 2004). 
Denning (1968) provides a detailed description of this species as follows (note that Wisseman [1991] indicates the female description is inadequate to distinguish this species from others in the genus):
DIAGNOSIS.—Ventral lobe not trough-shaped, reduced to acuminate lateral arms, not expanded below phallicata. The wings are yellowish with dark colored veins and an irregular pattern of dark markings (see photograph in Attachment 4).
Adult Rhyacophila haddocki differs from other described species in having developed a lateral extension of the eighth tergum, in the ninth tergum narrowed to a thin band, in the short claspers and the peculiar aedeagus. 
DESCRIPTION.—Adult Male: Length 11 mm. General color light yellowish, wing yellowish with dark colored veins and an irregular pattern of dark markings. Head, antennae, thorax and legs pale yellow. The general appearance is one of fragility. Sternum 6 and 7 with a short, acuate mesal process, setae sparse. Dorsum of sternum 8, from lateral aspect, produced caudad as a short flat lobe; from dorsal aspect, lobes ovate, contiguous, emarginated. Ninth sternum and lateral portion wide, tergum narrowed to a very thin band. Lateral lobes of tenth tergum, lateral aspect, produced directly caudad, expanded distally to a rounded apex; ventral lobe very lightly sclerotized, apex large, rounded, attached to base of dorsal lobe as a sclerotized apodeme; from dorsal aspect, mesal portion semi-membranous, lateral lobes gradually convergent, somewhat leaflike, distal margin truncate bearing a few whitish setae. Basal segment of clasper short, quadrate; apical segment short, ventrodistal lobe wide, ovate, dorsal margin less than half length of ventral; from ventral aspect, ventral lobes curved mesad. Base of aedeagus bearing a sinuate, slender tubular lobe, directed dorsad; central portion narrow laterally, apex broadly triangular, bearing a short acuminate lateral arm, from ventral aspect, curved slightly mesad; apical portion sinuous, apex curved dorsad and bearing an acute curved spine; seen from ventral aspect, lateral arms convex.

Adult Female: Length 11 mm. General color and characteristics identical to male. Sternum 7 with a sclerotized ridge bearing a blunt mesal process, sternum 6 with a faint sclerotized line and a short inconspicuous mesal lobe. Remainder of abdomen typically telescopic with no modifications. One pair of internal apodemes extends from segment 7 to segment 8, and a second pair from eighth segment to segment 10.

Giersch (2002) provides the following detailed description of this species (see Attachment 4 for associated figures):
DIAGNOSIS.—Adult male: Apical metatibial spur modified; segment VIII caudal expansion bilobed; segment IX with dorsal strap very thin, nearly incomplete, without apico-dorsal or apico-lateral lobes; segment X apically bifid, hanging over prominent apical band; harpago dorsally emarginate. Female: processus spermathecae basally rounded, apically emarginate; posterior process thin, unsclerotized.
DESCRIPTION.—Adult male: Forewings 11 mm long; yellow with light brown patterns, pattern in central area of wing as bands within cells, patterning concentrated to trailing margin of wing; crossvein between M1+2 and M3 forming closed m-cell (fig. 2A). Head and antennae yellow; single rounded setal wart posterad of median ocellus; small, round setal wart posterad of each lateral ocellus, separated from larger, round posterior wart by bump. Maxillary palps subequal in length to protibiae. Thorax and abdomen yellow. Legs yellow, spurs and spines brown; tarsal formula 3-4-4; subapical spur of protibia well developed; meso- and metatibial spurs longer than protibial spurs; inner apical meta-tibial spur modified as heavily sclerotized, triangular plate with an apical spine that bends back along the apex of the plate, tuft of short, silky setae arising from concave surface of plate opposite spine (fig. 2E). Tarsal claws on all legs equal in length and form. Segment V with carina dropping ventrad from scent gland opening, then smoothly curving caudad (fig. 2G). Segment VIII with dorso-caudad expansion as pair of short rounded lobes, separated by shallow emargination (fig. 2F). IX wide ventrally and laterally, tergum narrowed to very thin dorsal band, almost not continuous dorsally. X extended caudad as plate, semi-membranous mesally, lateral lobes gradually convergent, distal margin truncate and emarginate, bearing few short, whitish setae. Apical band prominent, ventrally concave, projects caudad ventral to tergite X, may be mistaken for ventral lobe of X (fig. 2D). Anal sclerite small, borne on ventral surface of apical band. Tergal strap membranous. Coxopodite short, quadrate, somewhat broadened apically. Harpago wide, length 0.8 times that of coxopodite, base 0.7 times height of coxopodite; dorsal edge less than half as along as ventral edge, dorso-caudal edge smooth, concavely emarginate. Phallic apparatus with dorsal appendage thin, barely sinuate, apically upcurved, dorsally concave. Endotheca sclerotized. Ventral lobe reduced to pair of thin, acuminate lateral arms on either side of endotheca (fig. 2C). Phallicata wide basally, decreasing in width along length, curved dorsad beyond mid portion, apex curved back caudad. 

Female: Head, thorax, and base of abdomen as in male. Processus spermathecae basally rounded, apically emarginate; posterior process thin, unsclerotized (fig. 2H).

Larva: Although the larval stage of this species is unknown, all members of the family are free-living (case-less) until the end of the final larval stage when a pupal chamber is made (Wiggins 2004, Merritt et al. 2008). Because of the close relationship of R. haddocki to other species in the verrula-group, the larva is expected to have very similar features to that of R. verrula (larva, which has been described) (Giersch 2002). Mature Rhyacophila larvae of the verrula-group may be about 13-20 mm in length (Giersch 2002). The overall body shape of the Rhyacophila larval stage is campodeiform (flattened dorsal-ventrally, with six legs) (Giersch 2002). In the verrula-group, the head of the larva is rounded and nearly spherical, and approaches a hypognathous condition (mouthparts positioned below the eyes rather than anterior to the eyes) (Giersch 2002).
Pupa: The pupa of R. haddocki is unknown. Rhyacophila build a pupal chamber at the end of the larval stage. Pupal enclosures of most Rhyacophila species are constructed of rock and sand fragments and fastened to the underside of a stable rock (Giersch 2002, Wiggins 2004). Rhyacophila pupal mandibles—which are used to tear open the pupal case and lost during the molt into the adult—are sclerotized and well developed, and the inside margins are serrate (reviewed in Giersch 2002). The dorsum in Rhyacophila pupae has sclerotized plates used to grip the cocoon sides as the pupa emerges, while hook plates characteristic of other groups are absent from the first abdominal segment in the Rhyacophila, which do not move while in the pupal case (reviewed in Giersch 2002). In North America, Rhyacophila pupal chambers may be up to 25 mm in length, and are often quite obvious on the undersurface of rocks (Wiggins 2004). 

Life History:
Rhyacophila is a large genus of primitive, free-living caddisflies that live in cool, lotic freshwater habitats throughout the northern hemisphere (Ross 1956, Wiggins 2004, Merritt et al. 2008). Within the Rhyacophilidae, Rhyacophila is the largest genus, containing over 700 recognized species world-wide (Morse 2017). 
The larval behavior and diet of this species are probably similar to others in the verrula-group, which are clingers that have short, stout mandibles representative of their phytophagous (plant consuming) feeding habits (Giersch 2002). Phytophagous consumers in the group feed on algae, mosses, and vascular plants (living and detrital) (Smith 1968, Thut 1969, Wiggins 2004). In contrast, others in the genus are generally engulfer predators (feeding on simuliid [black fly] larvae, chironomid [non-biting midges] larvae and pupae, and the pupae of other caddisflies), foraging among rocks on the streambed (Wiggins 2004, reviewed in Merritt et al. 2008). As caseless clingers, rhyacophilid larvae have hooks and grapples they use to attach to rough areas of substrate to maintain their position in lotic habitats (Merritt et al. 2008).
This group of caddisflies does not construct a case until the final instar larva, just prior to pupation when feeding ceases. Pupal cases are typically a domed shelter of small rock fragments tied together and attached to rock or other substrate with strands of silk (Wiggins 2004, Merritt et al. 2008). Other similar species within the verrula-group use mosses in the construction of their pupal cases (Giersch 2002). Within the case, the rhyacophilan larva spins an ovoid, tough parchment-like cocoon (Anderson 1976, Wiggins 2004). The pupal stage may require several weeks to several months to develop, and development is likely slower in colder temperatures (Wisseman 1991). Likewise, adult emergence and flight period appears to reflect elevation at collection sites as adults of this species were found in May and June at lower elevations (~35-55 m) and July and August at higher elevations in the Coast Range (~1,100 m).
Closely related species of Rhyacophila need one to two years to complete their life cycle (Wisseman 1991). Multiple larval instars of closely related species like R. verrula (which is considered univoltine) may be present in aquatic habitats throughout the year, overwintering as third, fourth, or fifth instar larvae (reviewed in Giersch 2002, Dobrin and Giberson 2003). Little is known about the adult emergence, sexual maturation, mating, oviposition, dispersal, and life span of this species. The flight season for this species is known from only four adult collection records, which have been collected early-May through early-August. 
While little is known of the adult habits of this species, non-feeding adult caddisflies typically perch during the day on riparian vegetation near the larval habitats (Wisseman 1991). Adults live for several weeks, dispersing, mating, and laying eggs before dying. Some female Rhyacophila enter the water to attach their eggs to submerged objects (Usinger 1963), while others of this genus lay eggs singly in damp wood near the stream waterline (Wisseman 1991). 

Range, Distribution, and Abundance:

Range: Rhyacophila haddocki is a regional endemic occurring in Oregon’s Coast Range Ecoregion. The species has been previously collected from stream and seep habitats in the north Coast Range from Benton County, this species’ type locality, south to Curry and Douglas Counties. 
Distribution: Rhyacophila haddocki is known from three sites in the Coast Range Ecoregion of Oregon. The type locality is Parker Creek on Marys Peak, Benton County, OR. Rhyacophila haddocki has been collected from a small mountain stream at the Marys Peak locality, from a large, wet seep on the Rogue River-Siskiyou National Forest in Curry County, Oregon (Giersch 2002), and most recently from a small tributary of Mill Creek in Douglas County (Kerst 2016). 
BLM/Forest Service Land: 
Documented: Rhyacophila haddocki is documented from one site on Marys Peak from 1966 and 1983 collections within the Siuslaw National Forest and the Northwest Oregon BLM District. In Curry County it is known from one locality on the Rogue River-Siskiyou National Forest also collected over 20 years ago. In Douglas County it is found within BLM’s Coos Bay District.
Suspected: Although the species has been documented on the Rogue River-Siskiyou National Forest in Curry County, based on the age of the record the Forest considers the species to be suspected, with new surveys recommended to determine if the species should be currently considered documented.
Abundance: Abundance is estimated to be low at any locality for any of the life stages (Wisseman 1991). Wisseman (1991) notes low abundances are likely for most Rhyacophila species because the majority are relatively large invertebrate predators that generally have sparse, widely dispersed populations. Oregon State University Professor Emeritus N. H. Anderson (pers. comm. with Cary Kerst, June 14, 2016) recalls that a lot of effort was expended looking for Rhyacophila haddocki at the type locality in the late 1960s around and above the falls at Parker Creek on Marys Peak. He adds that J. Haddock visited his lab on a return collecting trip but was unsuccessful in locating specimens of this species (Kerst 2016).
Habitat Associations:

Larvae of Rhyacophila species live in a wide range of running-water habitats (Wiggins 2004). Species diversity for members in this genus is greatest among small, cold montane streams (Ross 1956, Wisseman 1991). Similar to others in the genus, R. haddocki larvae and pupae likely require cool, well oxygenated microsites to develop, which have low accumulations of fine sediments that would restrict respiration (Wisseman 1991). Accordingly, adults of this species have been collected near cool perennial streams and seeps in forested areas within Oregon’s Coast Range (Wisseman 1991, Giersch 2002, Kerst 2016, Wisseman 2017, pers. comm.). While pupae of this species are unknown, Rhyacophila pupae are known to occur on the underside of cobbles found at the base of riffles or bedrock cascades (Wisseman 1991).
Alpine stream habitats that contain mosses and liverworts may host phytophagous Rhyacophila species like members of the verrula-group. Vegetative mats often have lower velocity of streamflow, and may collect vegetative particulate matter for foraging, while offering protection for smaller larval instars that can move through mats, and provide substrate to cling to (Giersch 2002). Of the approximately 50 species of Rhyacophila that have been recorded from Oregon, over half of that diversity is represented from Marys Peak in Benton County (Wisseman 1991), R. haddocki’s type locality. Rhyacophilid species tend to have small geographic ranges; accordingly, adult Rhyacophila haddocki specimens have only been collected from small, cool mountain streams and seeps within the Coast Range of Oregon. The type locality is near the highest point in Oregon’s Coast Range and is in the subalpine zone (~1,036 to 1,220 m elevation). This location is predominantly composed of old growth noble fir (Abies procera) and western hemlock (Tsuga heterophylla) (Merkle 1951, Wisseman 1991). The stream at this locality is about 1 m wide with depths of around 10 cm, of moderate gradient, with banks that have dense herbaceous riparian vegetation (Wisseman 1991). The stream is perennial, fed by cold-water springs with discharge relatively stable year-round, and densely shaded by the forest canopy (storms have felled the old growth noble firs, which previously shaded the stream at the type locality [Wisseman 2017, pers. comm.]). Microhabitats in Parker Creek include runs and glides with deep, aerated gravel and coarse sand, and occasional cobble riffles (Wisseman 1991). Mosses and liverworts (in which similar phytophagous Rhyacophila taxa have been associated) are common, and densely cover the larger gravel and cobble in runs and glides (Wisseman 1991). Coniferous detritus is common in the stream and some pools are formed by debris jams (Wisseman 1991). 
The Elk River site in Curry County is within the boundaries of the Rogue River-Siskiyou National Forest (~60 to 120 m elevation). The adult specimens were collected near a large seep that joins the Elk River, about 8 km above the Elk River Fish Hatchery. The area consists of very steep, rugged terrain and dense vegetation. The watershed is composed of a hardwood/conifer mixture primarily of Douglas-fir (Pseudotsuga menziesii), western hemlock (Tsuga heterophylla), red alder (Alnus rubra), and bigleaf maple (Acer macrophyllum) (USDA FS 1998). Understory vegetation in this area may consist of huckleberry (Vaccinium sp.), salal (Gaultheria shallon), rhododendron (Rhododendron macrophyllum), vine maple (Acer circinatum), and willow (Salix sp.) (USDA FS 1998). 
This species has recently been found in a small, intermittent unnamed tributary of Mill Creek at a low elevation site in the southern Oregon Coast Range (Kerst 2016). 

The Mill Creek site is within the Mill Creek Watershed (Douglas County, Oregon) and is a small, unnamed tributary of Mill Creek (a tributary to the Umpqua River) at about 35 m elevation. The watershed is dominated by a number of small, high-gradient streams with deeply incised channels that originate from headwalls at higher elevations (Snyder et al. 2006), though the Mill Creek site is within the lower watershed. Streamside hardwood forest dominated by red alder (Alnus rubra) is most common in these lower-elevation river corridors of the watershed, with bigleaf maple (Acer macrophyllum) also commonly found in moist soils near streams (Snyder et al. 2006). 
Threats: 
Specific threats to the Oregon populations of Rhyacophila haddocki have not been identified. Since this species requires cold-water streams for survival, any activities that degrade water quality or increase water temperatures would likely have negative impacts. Most trichopteran species have highly specific preferences with regard to water temperature, velocity, dissolved-oxygen levels, and substrate characteristics, and are therefore sensitive to a wide array of habitat alterations. Increased sedimentation, eutrophication, and chemical and thermal pollution by logging, road construction, and recreation in the watershed could harm this species. 
Many forested lands of the Coast Range of Oregon are privately owned and have been intensively managed for logging—with logging practices occurring in significant areas throughout the known range of this species—only a small amount of virgin forest exists (Alig et al. 2000, Kennedy and Spies 2004). The loss of trees through timber harvest poses significant threats, since this species occupies forested habitats and trees provide shade that maintains appropriate water levels and temperatures for larval and pupal development, and intact understory provides habitat for adults. Furthermore, if this species is phytophagous similar to closely related species in the verrula-group, it may depend on allochthonous material inputs (such as leaves and debris imported into the stream) provided by an intact forest canopy and the addition of large woody debris, and shading that supports growth of mosses. Loss of shading due to clear-cutting leads to exposure of stream and riparian habitats to direct solar radiation that may warm the water or change the composition and nature of riparian vegetation, while encouraging excess growth of algae. Roads through forested areas are often linked to hydrologic flows of stream networks (frequently paralleling and crossing stream segments), which may fragment habitat near streams and impact water quality and instream and terrestrial habitat.
Natural phenomena and recreational uses can impact already stressed ecosystems. Wisseman (2017, pers. comm.) notes that old-growth firs, which once provided shade to Parker Creek at the type locality on Marys Peak, were felled by a large wind storm since the last collection event. This, he describes “has opened up the stream channel considerably.” Loss of streamside vegetation may lead to erosional concerns along streambanks, alter stream temperature, and impair stream ecological processes. Marys Peak is also a popular, high-use recreation area with a nearby campground, which may put additional pressures on this fragile stream ecosystem by hikers and campers whose activities may trample streamside habitat and riparian vegetation. Overcollecting by amateur or professional entomologists may be a concern for this species since the Marys Peak locality has been extensively surveyed for caddisflies (Wisseman 1991).
Global climate change may further threaten the long-term survival of this species and exacerbate current threats—projected effects in this region include increased frequency and severity of seasonal droughts and flooding, reduced snowpack, which helps to maintain river flow, earlier snowmelt reducing summer flows, increased severity of coastal storms, increased siltation, and increased air and water temperatures (Field et al. 2007, Jung and Chang 2012, Jiménez Cisneros et al. 2014)—all of which could impact this species and its habitat unfavorably.
Conservation Considerations:

Research: Because Rhyacophila haddocki is currently only known from adults, larvae could be collected at known collection localities, described, and reared to adulthood to confirm the association of larvae and adults. Collections of both larvae and pupae would provide information on habitat requirements and associations for these life stages. Additionally, discarded larval sclerites (hardened pieces of the exoskeleton) within the pupal case can be examined to aid in the description of the larva (Wisseman 1991). Research on basic life history aspects is needed for this species as currently very little to nothing is known of the phenology and physical characteristics of each life stage. Basic knowledge of the number of generations, the longevity and activity of adults; description of larva, their instars, microhabitat, and feeding habitats; length of pupal stage, description of the pupal case, and location of pupation, will provide a baseline for protection of the species and its terrestrial and aquatic habitat.

Additional research should investigate this species’ response to habitat altering disturbances. Climate change may disrupt this species’ habitat by altering annual rainfall, snowmelt, and water temperature. The influence of disturbance on Rhyacophila haddocki is not documented; logging and road construction may increase erosion and sedimentation and research is needed to determine if these activities result in the loss of habitat or ecosystem functions needed by this species. Further research is needed to determine the full extent of this species’ range and habitat preferences since it has now been collected from perennial streams at high elevations as well as seeps and small tributaries (which may slow to a trickle in the summer months) at lower elevations, and to further identify and classify these individuals with DNA barcoding.
Inventory: Since the larvae and pupae of this species are unknown, efforts should include collection of these life stages to rear out some individuals in order to associate immature stages with adults (Giersch 2017, pers. comm., Wisseman 2017, pers. comm. [see Survey Protocol, attached]). Further documentation of this species’ range and habitat is especially important in understanding its needs and identifying appropriate conservation measures. Because this species has been collected at three sites of some distance from each other in the Oregon Coast Range, including a recently described site in 2016, it is possible it also occurs at additional sites in western Oregon where suitable habitat exists. Furthermore, since the addition of records at lower elevations and diverse habitats, it may be likely additional watersheds in the Coast Range have stream and seep habitat where searches may yield this species. The Rouge River Siskiyou NF to the south and the Mill Creek watershed and adjacent watersheds in the Coos Bay BLM District may yield additional sites, as well as the surrounding Elliot State Forest. To the north, sites may be found on BLM lands in the Northwest Oregon District; Parker Creek winds through both Siuslaw National Forest and BLM lands on Marys Peak. The species may likely be found in suitable nearby habitat on Marys Peak within Shotpouch and Chintimini Creeks (Wisseman 1991). However, extensive caddisfly surveys throughout Oregon (Wisseman 2017, pers. comm.) have been conducted and this species has only been confirmed at three localities in the Coast Range Ecoregion. This raises the possibility that the species historically had a more widespread population that has been fragmented by disturbances, either natural or anthropogenic, that led to extirpation of the species in portions of its range. Wisseman (2017, pers. comm.) plans to revisit the Marys Peak type locality to search for the larva of this species. Additionally, B. Wisseman, D. Ruiter, and C. Kerst plan to revisit the Douglas County locality with the hope that searches might yield larvae since it is a smaller, more focused habitat (Wisseman 2017, pers. comm.). 
Management: Management could include maintaining and conserving currently available intact habitat and the associated watersheds from practices that would adversely affect any aspect of this species’ life cycle. Riparian habitat protection, including maintenance of water quality, substrate conditions, and canopy cover, would likely benefit and help maintain appropriate instream larval and pupal habitat as well as upland adult habitat for this species. Threats can be mitigated by creating suitable buffers from actively managed areas and pesticide applications, limiting road construction activities and decommissioning unused roads, and implementing erosion and sedimentation prevention. Intact riparian buffers would retain trees and shrubs along streambanks, regulate water temperatures, and reduce erosion. Managing for stream health and stability is important for sensitive aquatic invertebrates and beneficial for ecosystem health as stable streams are less likely to degrade. Retaining channel features such as pools, riffles, and banks provide habitat complexity and increase dissolved oxygen content.
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ATTACHMENT 2: List of pertinent, knowledgeable contacts: 
Robert Wisseman, Senior Scientist, Aquatic Biology Associates, Inc., Corvallis, OR.
John Morse, Professor Emeritus of Entomology and Director Emeritus of the Clemson University Arthropod Collection, Clemson University Clemson, SC.  
Joseph Giersch, Aquatic Entomologist, U.S. Geological Survey, Northern Rocky Mountain Science Center, Glacier National Park, West Glacier, MT.

ATTACHMENT 3: Map of Species Distribution
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Records of Rhyacophila haddocki in Oregon relative to FS and BLM lands. Known records in this region are from Benton County in the Siuslaw National Forest and Northwest Oregon BLM District. Additional sites are on the Rogue River-Siskiyou National Forest in Curry County and Douglas County on BLM lands in the Coos Bay District.

ATTACHMENT 4: Illustrations and images of Rhyacophila haddocki Denning, 1968  
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Figure 1. Reproductive anatomy of Rhyacophila haddocki, male genitalia, lateral aspect; 2A, eighth tergum, dorsal view; 2B, ninth and tenth tergum, dorsal view; 2C, aedeagus, lateral view; 2D, aedeagus, ventral view. Illustrations extracted from Denning (1968). Used with permission from the Journal of the Kansas Entomological Society.
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Figure 2. Rhyacophila haddocki morphology. All scale bars 1 mm unless otherwise noted. (A) Male forewing, (B) male genitalia, lateral, (C) male phallic apparatus, lateral, (D) male apical band and anal sclerite, (E) modified meta-tibial spur, (F) male segments VIII, IX and X, dorsal (G) lateral carina leading from scent gland of female abdominal segment V, (H) vaginal apparatus, ventral. Images from Giersch (2002). Used with permission.
ATTACHMENT 5: Trichoptera Survey Protocol, including specifics for this species.
Survey Protocol
By Sarah Foltz Jordan, the Xerces Society for Invertebrate Conservation (reviewed by Robert Wisseman)

Taxonomic group: Trichoptera
Where: Trichopterans utilize a diversity of fresh water aquatic habitats, including headwater springs, streams, rivers, lakes, marshes, seepage areas, ponds, hot springs, and temporary pools. Most species have highly specific preferences with regard to water temperature, velocity, dissolved-oxygen levels, and substrate characteristics. Since the case-making larvae generally specialize in certain types of building material, the size and composition of available organic and inorganic materials can largely limit species’ distributions. Construction materials include sand, pebbles, small rocks, mollusk shells, algae, duck-weed, plant stems, pine-needles, bark, grasses, and dead leaves. Some species are more selective than others and a few even exhibit life-stage-specific specialization, changing the case material and design partway through their aquatic life. Additionally, trichopteran larvae are often highly specialized in their dietary preferences and in the manner and location in which food is obtained. For species-specific construction material, habitat information, and feeding behavior, see the section at the end of this protocol. 
When: Adults are surveyed year-round, within the window of the species’ documented flight period. In temperate climates, adults of various species can be collected from ice-break until the first days of heavy frost (Canton and Ward 1980). However, adults of some species may be found only in the winter or very early spring (Ruiter 2014, pers. comm.). Larvae and pupae are most conveniently surveyed at the same time as adults, although immature stages may not always be present during this time due to seasonal variation and each species’ particular life cycle. 
Adults: Adult trichopterans are predominantly encountered in the vicinity of water, close to their emergence or oviposition site. Dispersal from the emergence site appears to be negatively correlated with vegetation density along the dispersal corridor; adults disperse farther (up to around 200 m (656 ft.) in sparsely vegetated areas (Collier and Smith 1998). In general, searches will be most productive within 30 m (98 ft.) of the water edge (Collier et al. 2004). Adults are frequently collected from riparian vegetation with an aerial sweep net; they can also be hand-picked from the undersides of bridges and culverts, and from the sides and upper-surfaces of partly-submerged logs. Additionally, adults can often be collected in large numbers in soapy-water pan traps placed under a light (e.g. a vehicle headlight) and left overnight. Specimens can also be collected at night directly from lights or an illuminated sheet using an aspirator or finger dipped in alcohol. An aspirator is especially useful for capturing small species. Some species are attracted to ultraviolet light. Emergence traps placed over habitat where the larvae are known or suspected to occur are another good method for obtaining adults. For emergence trap designs and sampling information, see Davies (1984). Additionally, sticky traps constructed from 5-gallon buckets lined with non-drying glue are effective at capturing adults of some species (Applegarth 1995). 

Adults should be killed and preserved in 95% grain alcohol, or killed in cyanide and transferred to alcohol. Cyanide-killed adults may also be pinned, particularly to preserve color patterns, but pinning often damages critical aspects of the thorax and dried specimens are very difficult to identify to species (Triplehorn and Johnson 2005). 

Since trichopteran identification often involves close investigation of adult male genitalia, photographs and sight records will not provide sufficient evidence of species occurrences. However, such observations may be valuable in directing further study to an area. 

Larvae and pupae: The aquatic larvae and pupae are found underwater, often creeping slowly along the substrate, or attached to stable rocks and sticks/logs. In streams and springs, it is best to search for larvae and pupae on the undersurface of large rocks and in the smaller substrate underneath the rocks. Since some species pupate in clusters, it may be necessary to turn over many rocks before finding a cluster. Grazing larvae frequently occur in mosses and liverworts growing on the tops of rocks, and in the thin layers of water running over rocks. In seepage areas at the head of springs, particular attention should be given to washing and searching samples of water-saturated organic muck (Wiggins 1996). In the heavily vegetated areas of lake shores, ponds, and marshes, larvae can be found in the substrate and crawling on aquatic plants. In deeper parts of lakes, larvae occur in surface mat plants, such as Ceratophyllum, and in soft bottom materials (Wiggins 1996). 
When surveying for larvae, care must be used to avoid disrupting stream banks, shorelines, vegetation, and habitat. Depending on the habitat, a variety of nets can be useful. D-frame nets with mesh size fine enough to retain small larvae (0.5 mm, 0.02 in.) are the most versatile, as they can be used in both lotic and lentic habitats. In stream systems, the standard kick-net technique can be applied. The net is held vertically with the opening facing upstream and the flat side pressed tightly against the bottom substrate, so that water flows neither under nor over the net. Large rocks and wood immediately upstream of the net are gently scrubbed by hand or with a soft brush and the bottom substrate is disturbed with the hands, feet, or a stick while the current carries the uncovered and dislodged insects and material into the net. The stream bottom is disturbed to a depth of 4–6 cm (1.2–2 in.) for about three minutes, following which the net is removed from the water for specimen retrieval. When lifting the net, the bottom of the frame is swept forward in a scooping motion to prevent insects from escaping. Net contents are then flipped or rinsed into shallow white trays to search for larvae more easily, as they are often quite cryptic and can be difficult to see if they are not moving. In addition to nets and shallow trays, the following equipment is also useful: fine-mesh strainers/sieves for washing mud and silt from samples, squirt bottles for rinsing the net, five-gallon buckets for holding rinsing water, and white ice-cube trays, forceps, and a hand lens for sorting insects.
Larvae and pupae should be preserved on-site in 95% grain alcohol, unless collection for rearing is an objective. Since most trichopteran species have not been described in their larval stage, rearing can be critical in both (1) enabling species identification and (2) providing novel associations of larvae with adults. Wiggins (1996, pages 37-38) provides a summary of the accepted methods for immature-adult associations in caddisflies. Generally, in order to maximize the amount of information that can be gained from collected specimens, as many life stages as possible should be collected and a portion of both the larval and pupal series reared to adulthood. While pupae can be reared in small, refrigerated containers containing damp moss, larvae require an aerated aquarium with isolated cages for individuals. An oxygen bubbler generally provides sufficient oxygen and current, although some species (e.g. members of the Hydropsychidae) may require unidirectional current. Detailed techniques for rearing stream-dwelling organisms in the laboratory, including transportation, aeration, current production, temperature control, food, and toxic substances, are provided by Craig (1966), and available online at http://www.nzetc.org/tm/scholarly/tei-Bio14Tuat02-t1-body-d1.html (last accessed 13 January 2017). 
Although quantitative collecting of trichopterans is difficult, population-size data is important in evaluating a species’ stability at a given locality and in assessing its conservation needs. Relative abundances of immature trichopterans can be estimated by using a uniform collecting effort over a given sample period at comparable habitats (Wiggins 1996). The area or volume of substrate samples can also be standardized, although the aggregated spatial distributions of many species (e.g. Schmera 2004) can complicate this approach.
While researchers are visiting sites and collecting specimens, detailed habitat data should also be acquired, including substrate type(s), water temperature, water source, water velocity, water depth, stream width, canopy cover, streamside vegetation density, and degree of human impact. Algal or cyanobacterial blooms and other signs of eutrophication should be watched for and noted. 

Species Specific Survey Details:

Species: Rhyacophila haddocki Denning, 1968
Where: This species has been found near streams and seeps located in maritime Coast Range Ecoregion of Oregon, at elevations between 35-1,100 meters. Rhyacophila haddocki has been recorded in the northern Oregon Coast Range (Benton County, Siuslaw NF/BLM Northwest Oregon District lands), south to Curry County in the Rogue River-Siskiyou NF, and the Coos Bay BLM District in Douglas County. Additional surveys in Siuslaw National Forest and Rogue River-Siskiyou National Forest are recommended to determine the current range of R. haddocki. Riparian areas of interest consist of mature second growth Pseudotsuga menziesii, noble fir (Abies procera), and western hemlock (Tsuga heterophylla) forest with Acer macrophyllum (bigleaf maple) and Alnus rubra (red alder) as deciduous overstory components, and of huckleberry (Vaccinium sp.), salal (Gaultheria shallon), rhododendron (Rhododendron macrophyllum), and vine maple (Acer circinatum) in the understory. Microhabitats in streams next to habitat where adult R. haddocki have been collected include runs, glides, seeps, cobble riffles, cascade steps, and pools associated with large woody debris jams. At the type locality, detritus from conifers may be abundant along the stream margin and within pools, and runs and glides may have deep gravel and course sand, while shallow riffles may contain abundant cobbles. 
Because this species has been collected at three sites of some distance from each other in the Oregon Coast Range, including a recently described site in 2016, it is possible it also occurs at additional sites in western Oregon where suitable habitat exists. Furthermore, since the addition of records from lower elevations and varied habitats, it may be likely additional watersheds in the Coast Range have stream and seep habitat where searches may yield this species. The Rouge River-Siskiyou NF to the south and the Mill Creek watershed and adjacent watersheds in the Coos Bay District may yield additional sites, as well as the surrounding Elliot State Forest. To the north, sites may be found on BLM lands in the Northwest Oregon District; Parker Creek winds through both Siuslaw NF and BLM lands on Marys Peak. The species may likely be found in suitable nearby habitat on Marys Peak within Shotpouch and Chintimini Creeks (Wisseman 1991). However, extensive caddisfly surveys throughout Oregon (Wisseman 2017, pers. comm.) have been conducted and this species has only been confirmed at three localities in the Coast Range Ecoregion. This raises the possibility that the species historically had a more widespread population that has been fragmented by natural and/or anthropogenic disturbances, which led to extirpation of the species in portions of its range.
When: Previous collections of Rhyacophila haddocki in western Oregon suggest that sampling periods for adults would be optimal during the known flight period from May through August (earlier collection dates are from lower elevations [~35-55 m] and later dates are from higher elevations [~1,100 m]). Sampling weekly during the flight season along streams would provide a good chance of yielding adults if they are present. The larvae and pupae of this species are likely to be found in streams earlier than known adult flight periods. Aquatic generations are expected to overlap adult flight seasons.
How to survey: Adult Rhyacophila haddocki have a yellow head, antennae, thorax, abdomen, and their legs are yellow with brown spurs and spines (Giersch 2002). Their forewings are yellow with light brown patterns (see Attachment 4, fig. 2A; Giersch 2002). Adults can be collected in riparian vegetation along streams and may be attracted to UV-light traps in appropriate habitats or may be collected with emergence traps; adults of this species have been collected by sweeping streamside vegetation at night (Denning 1968). Wisseman (1991) indicates sweep-netting and UV light traps would be the most efficient and economical methods to collect R. haddocki adults. Since species-level identification is based on adult morphology, adult specimens should be collected and stored for identification under a microscope. 
Immature individuals can be collected and reared to adulthood for identification. Larvae of Rhyacophila species are generally slender and fusiform with a sclerotized pronotum, membranous mesonota and metanota, and lack a prosternal sclerite (Smith 1968). Microhabitat for larvae of this species may be similar to R. verrula, which have been found among bryophytes and lettuce-like green algae, and on cobbles of riffles (Smith 1968, Thut 1969). R. haddocki may build pupal cases of pieces of rocks similar to closely related R. verrula. Pupae of Rhyacophila haddocki are likely to be collected from beneath cobbles in areas of more rapid water flow at the base of riffles, cascades, and bedrock chutes (Wisseman 1991). As with any sampling of unique or rare habitats, care should be taken to limit the amount of disturbance. Overcollecting can lead to extinction of populations of low density in small, isolated localities and should be limited. 
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