Horse Creek Water shed Fisheries | nvestigations
2008

January 5, 2010

Prepared by:
Carol Endicott
MFWP
Yellowstone Cutthroat Trout Restoration Biologist
Landowner Incentive Program

1354 Highway 10 West
Livingston, MT 59047

(406) 222-3710

cendicott@mt.gov

Montana Fish,,
) Wildlife R PariGs







Horse Creek Fisheries Investigations 2008
January 5, 2010

Table of Contents

LIz o] (ST 0L A O] 1 (=T 0 T i
LISE OF FIQUIES ...ttt ettt ettt bt nnns e b n e e e e e e e eaeas i
IS 0 1= o] L= il
1.0 [T (0o [V ]o 1 o] o IS 1
P20 I o o 1= ox Y = - U 2
3.0 1Y/ 1=1 1 o T S 3
4.0 RESUILS aNd DISCUSSION ...cevuiiiiii i ieeeeee e e et e e e e e e s eaeeerebaaeees 4
4.1 LITErature REVIEW......uiiiiiiieiiieie s e et e et e e e et e et s et e e st e ssnneesenaeeees 4
4.2 Fish Sampling 2008 ...........ouuuiiiiiimmmme e e e e e e e e aeeaaaes 8
4.2.1 [ [ TSI O (<1< 8
4.2.2 SoUth FOrK HOISE CreEK.....u. it 9
4.3 Habitat ODSEIVALIONS. ........uuiiiiiet s e e e et e et e e et e e e e e e eenaeeeans 10
4.3.1 [ (0] €Y= T O (<1< R 10
4.3.2 South FOrk HOrse Creek.. ... 12
4.4 GENELIC ANAIYSES ...cooiiieeeeeiiiieie e s e e e e e e e e e e e e e e e e e e e e s 13
5.0 Conclusions and Recommendations ........ccceceiieeeieiieeeiiiieeeeee e, 13
5.1.1 Barrier DeterminationS............uuiiieuieieiiie e eeen 13
5.1.2 NONNALIVE FISNES ... i e rnaa e 14
5.1.3 Habitat ReStOration ...........covuiiiiieeeee e 15
6.0 12T = LU LI O (=0 [ 15

List of Figures

Figure 1-1: Perched, steep, and long culvert artlSBork Horse Creek............ccccceeenn... 1
Figure 2-1: Shields River watershed, and locatibHorse Creek..........cccceveeveeeeeeeennnnnne. 2
Figure 3-1: Map of Horse Creek watershed showistg$ampling locations................... 4
Figure 4-1: Length frequency distributions of Yoalstone cutthroat trout in Horse Creek
iN 1999 (TONZ 1999). ..ottt e e e e e e e e e e s aeeaaaeeeeeeaaans 6
Figure 4-2: Size class distribution in North Fétérse Creek in 2003 (data from both
SILES POOIEA). ... e e e e e r e e e e e e e e e e e e aeaaaare 7
Figure 4-3: Length frequency distribution of Yellstone cutthroat trout in Horse Creek
iN 1999 (TONZ 1999). ..ottt ettt e e e e e e e e e e e e e aeeeeaeeeeeeanans 9
Figure 4-4: Length-frequency distribution of Yellstone cutthroat trout and brook trout
in the sampled reach on South Fork Horse Creek......uueiiiiiiiiiiiiiiiiiiiiiiiiiin, 10
Figure 4-5: Representative view of riparian amdasth channel conditions in the
assessed reach Of HOrse Creek. ... 11
Figure 4-6: Representative view of riparian andastn channel conditions in the assessed
reach of HOrse Creek. ... e e 11
Figure 4-7: Example of limited bank erosion in Hherse Creek reach attributable to
NALUTAl VAIATION. 1eeiiiiiiiiiii ettt e e e e e e e e e e e e eeeeeeeeeneeeeesernnnnns 12
Figure 4-8: Example of reduced riparian vegetativeer and in-stream habitat quality in
South FOrk HOrse Creek... .o e 13



Horse Creek Fisheries Investigations 2008
January 5, 2010

List of Tables

Table 4-1: Yellowstone cutthroat trout populatestimates for Horse Creek in 1999

(from TONZ 1999) ..o s 5
Table 4-2: Yellowstone cutthroat trout populatestimates for North Fork Horse Creek

TN 2003, . oo r—————— et e e e e e e e e e e e e e e e e e e — b bt rrareaaeaaaeaaaaaaannnnas 7
Table 4-3: Fishes captured in the Horse Creek Bagwgach.............ccccoevvvvvvvnnnnnnnnn. 8.
Table 4-4: Yellowstone cutthroat trout abundamcelorse Creek on September 28,

2009, ———————— 1o b bbbt bttt e e e aae s e n e abrnn e 8
Table 4-5: Fishes captured in the South Fork HGreek sampling reach......................



Horse Creek Fisheries Investigations 2008
January 5, 2010

1.0 Introduction

The Yellowstone cutthroat troudficorhynchus clarki bouvieri), a Montana native, has
declined in abundance and distribution throughtsuhistoric range. Seeking to reverse
this trend on private lands, the Landowner IncenBvogram/Yellowstone cutthroat trout
project assists private landowners seeking to inpi@bitat for Yellowstone cutthroat
trout on their property. This report documentsang evaluations for a potential project
to restore fish passage through an impassablertaieSouth Fork Horse Creek (Figure
1-1). This reports builds on an initial projecs@ssment that identified this perched,
steep, and long culvert as a probable barrier soregm movement by fish (Endicott
2007). The objective of this report is to docum@sults of fisheries investigations
conducted to guide decision-making regarding proggassage through this road
crossing.
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Figure 1-1: Perched, steep, and long culvert on South Fork Horse Creek.

A second objective of this report is to generateegal recommendations for conserving
Yellowstone cutthroat trout in the Horse Creek watted. Fish population assessments
and evaluations of habitat in assessed streamg&deram opportunity to identify factors
limiting Yellowstone cutthroat trout. Using thestdts of these assessments, FWP will
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seek opportunities to work with private landownensmplementation of projects
designed to protect Yellowstone cutthroat troutmitwatershed.

2.0 Project Area

The Horse Creek watershed lies on the east sitteedhields River basin, and Horse
Creek joins the Shields River just downstream ofs@lli, Montana (Figure 2-1).
Coniferous forest dominates higher elevations withe watershed, and streams enter
rangeland in valley portions. Land uses in thedddCreek watershed are primarily
agricultural, with livestock grazing and irrigatemtage production being dominant
activities.
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Figure2-1. ShieldsRiver watershed, and location of Horse Creek.
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3.0 Methods

This investigation involved office, field, and latatory components. Review of existing
fisheries information housed in FWP’s database igeainformation on species
composition, genetic status, and distribution i torse Creek watershed, and allowed
some evaluation of temporal and seasonal trendser&\possible, FWP seeks to manage
Yellowstone cutthroat trout on a watershed scalechvacknowledges the potential for
seasonal migrations within a basin. Therefore, literature review encompasses the
entire Horse Creek watershed

The field component entailed sampling fish upstreauth downstream of the perched,
steep culvert under Horse Creek Road on Septen®h@0B8 (Figure 3-1). The
downstream reach was 1000 feet in length, and sjporeded with fisheries investigations
in 1999 (Tohtz 1999). Sampling involved a 2-pasgletion using a Smith-Root
backpack electrofisher. All salmonids were netteegighed, measured, and released.
Presence and relative abundance of other specesasarded. Fin clips were collected
from 25 Yellowstone cutthroat trout to evaluate gfenstatus. The upstream reach was
on South Fork Horse Creek, and measured 650 féemngth. The goal was to capture 25
putative Yellowstone cutthroat trout for genetistieg; however, available daylight
limited this effort, and afforded time for only opass.

The two pass depletion conducted on the Horse Gesath allowed calculation of a
population estimate. Data were entered into FVWWHZBeries Analysis + software, which
generates population estimates and associated rasadwariability.

Field observations of habitat condition occurredamnitant with fish sampling. These
gualitative assessments of riparian health andtimmcand in-stream habitat quality for
fish provide additional insight into factors shapiirsh populations.

Fin clips were sent to Dr. Stephen Kalinowski atritéma State University for analysis.
For each sample, twelve single nucleotide polymismph (SNPs) having diagnostic
alleles for rainbow trout, westslope cutthroat tr@nd Yellowstone cutthroat trout were
genotyped (Kalinowski 2009). Analysis of SNPsakoestimation of the proportion of
the genes in each population derived from thesettaxa.
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Figure 3-1: Map of Horse Creek water shed showing fish sampling locations.

4.0 Resultsand Discussion

4.1 Literature Review

Fisheries investigations in the Horse Creek drartagpan in the early 1970s, and have
continued through 2009. The first effort occuriredugust of 1974, and involved
electrofishing a 500-foot long section of Horse ékdocated about 2.6 miles from its
confluence with the Shields River (Berg 1975). sTil@port refers to Horse Creek as
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“Horsefly Creek”, and reported capture of 30 Yel&tane cutthroat trout, and no other
species.

In 1991, FWP conducted genetic testing of Yellowstoutthroat trout captured in
tributaries of Horse Creek. Electrophoretic anialgé 5 fish from Middle Fork Horse
Creek, and 7 fish from South Fork Horse Creek foaifgles characteristic of only
Yellowstone cutthroat trout (Leary 1992). The appaabsence of rainbow trout genes
suggested these streams supported pure populafidfedlowstone cutthroat trout;
however, the small sample size limited certaintthimresults. Leary (1992)
recommended managing these streams as pure Yeallwsvsttthroat trout unless further
testing demonstrated otherwise.

The next fisheries investigation in the Horse Créedinage occurred in 1999. On
October 13, 1999, FWP biologists conducted a 3-gapketion estimate in a 750-foot
long reach of Horse Creek, located about 1.5 nditegnstream of the confluence of the
north and south forks of Horse Creek (Tohtz 19983llowstone cutthroat trout were
“surprisingly abundant”, yielding a population estsite of over 870 fish per mile (Table
4-1). Likewise, the size class structure indicatedell-established, self-sustaining
population (Figure 4-1). Genetic analysis of tessollected from 30 fish found only
alleles characteristic of Yellowstone cutthroattrfleary 2001), making this a core
population in Yellowstone cutthroat trout conseiwatefforts. Other species reported
present were mottled sculpi@dttus bairdi), longnose dacerhinichthys cataractae),

and an unidentified species of sucker. All thgsecges are native to the Shields River
watershed.

Table4-1: Yellowstone cutthroat trout population estimatesfor Horse Creek in 1999 (from Tohtz
1999)

Stream Name: Number of fish Probability of Estimated Standard error
(section) (pass 1, 2, 3) capture fish/mile
Horse (Goffena) 105, 16, 3 0.85 873 2.04
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Figure4-1: Length frequency distributions of Yellowstone cutthroat trout in Horse Creek in 1999
(Tohtz 1999).

In late June of 2003, biologists sampled fish neach of Horse Creek extending from
2.5 to 2.7 miles from Horse Creek’s confluence whik Shields River (Shepard 2004).
This reach likely overlapped, at least in parthvifie reach sampled by Berg (1975). No
Yellowstone cutthroat trout were captured in thfere, nor were other species of trout
present in the catch. The species reported wagntse dace, mottled sculpin, and an
unidentified species of sucker.

Seasonal factors may have been involved in thenabsaf Yellowstone cutthroat trout
from the catch. Late June corresponds with théoWstone cutthroat trout’s spawning
period, and fish may have been occupying spawniegsaelsewhere in the basin.
Identifying spawning areas within the Horse Creeltesshed would aid in conserving
this species by maintaining connectivity to spawrgnounds, and promoting habitat and
water quality in these reaches.

In the mid-2000s, FWP worked with a private landewon several projects aimed at
conserving Yellowstone cutthroat trout in North leétorse Creek. Actions included
installation of riparian fencing and off-channeltesatanks to control livestock use of the
stream, replacement of an old, and decadent imigaliversion with a turbulent fountain
fish screen, and improvements to the irrigationeysto increase efficiency.
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Coinciding with these conservation activities, Fé&tMpled fish in 500-foot reaches
above and below the replaced diversion structurgube two-pass depletion approach.
Yellowstone cutthroat trout were the only specegsorted, and these were abundant,
reaching densities similar to those found in H&@seek in 1999 (Tohtz 1999).

Table 4-2: Yellowstone cutthroat trout population estimatesfor North Fork Horse Creek in 2003.

Section Name  Size Class Number of fish  Probability of Estimated Standard error
(in.) (pass 1, 2, 3) capture fish/500 ft

Crutcher 1.5-2.9 29,6 0.854 35 1.175
Diversion 4.0-7.0 16,5 0.750 22 0.138
(lower)

Crutcher 1.2-2.9 41,12 0.746 56 0.087
Diversion 3.0-9.9 26, 4 0.882 30 0.070
(upper)

Evaluation of sizes of fish captured in the NorthkHorse Creek in 2003 suggests this
area is an important rearing, and perhaps spaverggyfor Yellowstone cutthroat trout.
Relatively small fish dominated the population,iwfish in the 3-inch size class greatly
outnumbering other sizes.
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Figure 4-2: Sizeclassdistribution in North Fork Horse Creek in 2003 (data from both sites pooled).

In 2009, the middle and south forks of Horse Cneeke part of a fish survey project on
the east side of the Shields River watershed, iwglsampling of randomly selected
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sites (Brad Shepard, FWP, personal communicatibojmal analysis is pending, but
preliminary results reported here address speoegpaosition. No fish were found on the
Middle Fork Horse Creek site, which was high in wedershed, and within the Gallatin
National Forest. Only brook trout were found & svithin the montane portions of the
South Fork Horse Creek. A downstream reach oniSeoitk Horse Creek yielded brook
trout and Yellowstone cutthroat trout, with broosut being the dominant species.

4.2 Fish Sampling 2008

421 HorseCreek

Six species of fish were captured in the Horse Csanpling reach (Table 4-3). Native
Yellowstone cutthroat trout, mottled sculpin, ankite sucker ranked as abundant.
Nonnative brown trout and brook trout were rarghw brown trout, and 1 brook trout
captured.

Table 4-3: Fishescaptured in the Horse Creek sampling reach

Family Common Name Scientific Name Origin Number
Captured/Relative
Abundance

Catostomidae White sucker Catostomus Native Abundant

(sucker family) commer soni

Cyprinidae Longnose dace Rhinichthys Native 1/rare

(minnow family) cataractae

Salmonidae (trout, Yellowstone O. clarki bouvieri Native 29/abundant

grayling, whitefish, cutthroat trout

and salmon) Brown trout Salmo trutta Introduced 2/rare

Brook trout Salvelinus fontinalis Introduced 1/rare
Cottidae (sculpin) Mottled sculpin Cottus bairdi Native Abundant

The removal pattern resulted in a population es#no&158 cutthroat trout per mile
(Table 4-4, a figure considerably lower than th8 83h/mile estimated in 1999 (Tohtz
1999, Table 4-1). Extended drought through theD2G0ay be responsible for these
apparently depressed numbers. Alternatively, sedisp may be a factor. Although
these efforts coincided with early fall (October 1999 and September 28, 2008), fish
may have been congregating in overwintering haliiging the 1999 effort. The
excellent habitat present in this reach is highiyable for overwintering. Determining
seasonal fish movement patterns and cues wouldubefal adjunct in interpreting these
data.

Table 4-4: Yellowstone cutthroat trout abundancein Horse Creek on September 28, 2009.

Stream Name; Number of fish Probability of Estimated Standard error
(section) (pass 1, 2) capture fish/mile
Horse (Goffena) 27,3 0.91 158 3.17

Examination of length-frequency data indicates dwnce of older fish, and a lack of
juvenile Yellowstone cutthroat trout in 2008 (Figw-3). This unbalanced population
structure differs markedly from the 1999 effortwhich juvenile fish comprised a
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substantial proportion of the catch (Figure 4-A¥ with the apparently depressed fish
density estimate, this lack of juveniles may batesd to reduced reproductive success in
recent years because of extended drought. Thépeyear, 2007, was an exceptionally
hot summer, which was compounded by low water supphe resulting elevated water
temperatures, and a lack of water, can limit repotiste success of cold-water fishes
such as Yellowstone cutthroat trout.
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Figure 4-3: Length frequency distribution of Y ellowstone cutthroat trout in Horse Creek in 1999
(Tohtz 1999).

4.2.2 South Fork Horse Creek

Three species of fish were captured or observéigeisampling reach on South Fork
Horse Creek (Table 4-5). The nonnative brook teulgstantially outnumbered
Yellowstone cutthroat trout, with twice as manyditdrout captured as cutthroat trout.
Similar to the reach on Horse Creek, mottled scupere abundant, although suckers
and minnows were not found. No brown trout wenetaaed in this reach.

Table 4-5: Fishescaptured in the South Fork Horse Creek sampling reach.

Family Common Name Scientific Name Origin Number
Captured/Relative
Abundance

Salmonidae (trout, Yellowstone O. clarki bouvieri Native 18/common

grayling, whitefish, cutthroat trout

and salmon) Brook trout Salvelinus fontinalis Introduced 36/abundant

Cottidae (sculpin) Mottled sculpin Cottus bairdi Native Abundant
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Size class composition showed more balance foloMstione cutthroat trout in South
Fork Horse Creek (Figure 4-4). Two 3-inch cutthnware captured, indicating some
successful reproduction in recent years. Yellomstoutthroat trout captured in this
reach ranged up to 13 inches in length.
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Figure 4-4. Length-frequency distribution of Yellowstone cutthroat trout and brook trout in the
sampled reach on South Fork Horse Creek.

4.3 Habitat Observations

431 HorseCreek

The sampled reach on Horse Creek provided excegpti@bitat. The riparian area
consisted of a mixed age stand of riparian shnwiik,dense cover of grasses (Figure 4-5
and Figure 4-6). This functioning riparian cornigdesulted in a relatively narrow and
deep stream channel. High quality pools were featiieatures. Banks were mostly
stable, and the limited bank erosion occurringhia teach did not appear to be the result
of trampling or vegetation removal by cattle (Figdr7).

10
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Figure 4-5: Representative view of riparian and stream channel conditionsin the assessed reach of
Horse Creek.

Figure 4-6: Representative view of riparian and stream channel conditionsin the assessed reach of
Horse Creek.

11
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Figure4-7: Example of limited bank erosion in the Horse Creek reach attributable to natural
variation.

This reach of Horse Creek is part of a workingleatinch, and livestock had access to
the stream during sampling. Stocking rates, amdtaun and timing of grazing are
compatible with riparian function and stream moiplw in this reach, which supports
the excellent habitat available to Yellowstone lotat trout.

4.3.2 South Fork Horse Creek

Riparian health and function were reduced in tlsessed reach on South Fork Horse
Creek. Vegetation removal and bank trampling litleavere the primary causes of
degradation in this section. These perturbatiesslted in an overly wide and shallow
stream channel, reduced frequency and quality ofspavarmer summer temperatures,
and increased sedimentation.

12
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Figure 4-8: Example of reduced riparian vegetative cover and in-stream habitat quality in South
Fork Horse Creek.

4.4 Genetic Analyses

Of the 25 samples collected in Horse Creek, 24 agoeto be pure Yellowstone
cutthroat trout (Kalinowski 2009). The remainiragrgple had characteristics consistent
with a first generation hybrid between Yellowstangthroat trout and rainbow trout. To
eliminate laboratory error as the cause of thisvalous result, the laboratory re-
extracted DNA, and repeated the analysis, findmegsame results the second time.

Of the 18 samples collected from apparent Yellomstoutthroat trout in the South Fork
Horse Creek, all samples demonstrated alleles lgfoellowstone cutthroat trout
(Kalinowski 2009). A sample size of less than 2dvles less than 99% certainty in the
ability to detect rainbow trout or westslope cubtiirtrout genes; however, until further
sampling shows otherwise, this population will ated as a pure or core population.

5.0 Conclusions and Recommendations

The Horse Creek watershed has high conservatiame Val native Yellowstone cutthroat
trout. As genetically pure Yellowstone cutthragaut are distributed throughout the
basin, these streams rate as a core populatiorpratetting these populations is the
highest conservation priority (MCTSC 2007). AltigbuYellowstone cutthroat trout
remain abundant in most waters, nonnative fishdshabitat degradation present threats
to the security of the Yellowstone cutthroat trpapulation in the Horse Creek drainage.

5.1.1 Barrier Deter minations

The presence of a first generation hybrid downstreathe culvert under Horse Creek
Road means replacing this culvert with a passailgsmg is not desirable. Providing

13
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connectivity between South Fork Horse Creek andrthim stem would jeopardize the
genetic integrity of the potentially pure populatiabove the culvert. This decision is
consistent with conservation planning for Yellowstcutthroat trout lists protection of
pure population as the highest conservation pyidoit Yellowstone cutthroat trout
(MCTSC 2007)

Although providing passage through the culvert undterse Creek road is
contraindicated, opportunities to collaborate with Park County Road Department and
adjacent landowners still exist. In addition tanigea passage batrrier, this road crossing
frequently floods during high flows. Flooding inges public travel, threatens
neighboring property, and delivers fine sedimeotfithis unpaved road to South Fork
Horse Creek. FWP will work with the Park Countyd®velop solutions to flooding and
erosion that retain the impassability of this rgaassing.

5.1.2 Nonnative Fishes

The Yellowstone cutthroat trout in the Horse Crdekinage face substantial threats from
nonnative fishes. Dominance of brook trout in $debrk Horse Creek is a major
concern for native Yellowstone cutthroat trout.eTgattern of displacement of cutthroat
trout by brook trout is common throughout the Inteuntain West, and is one of the
greatest threats to native cutthroat (Dunham &(#12). This trend has been observed in
other portions of the Shields River watershed, Itieguin implementation of fish
distribution mapping efforts and mechanical remaifddrook trout in the northern

portion of the basin (FWP 2009).

Brook trout pose an imminent threat to the persisteof the core Yellowstone cutthroat
trout population in South Fork Horse Creek, whibiges FWP and its conservation
partners to act under the current conservatioreageat (MCTSC 2007). Removal or
suppression of brook trout are among the poteatians for this stream. Restoring
habitat and water quality presents another apprtmacbnserving Yellowstone cutthroat
trout in presence of brook trout. In a study @& thosely related westslope cutthroat
trout, habitat degradation and sedimentation wewed to favor displacement of native
cutthroat by brook trout (Shepard et al.1999). réfare, efforts to improve riparian
health and function, and in-stream habitat qualitguld be priority efforts for South
Fork Horse Creek.

Although pure Yellowstone cutthroat trout have doated the fishery in the main stem

of Horse Creek since the first surveys in the ea8ly0Os, sampling in 2008 found reasons
for concern. Notably, the presence of a first gatien Yellowstone cutthroat trout x
rainbow trout hybrid was alarming, as hybridizatpmesents an irreversible threat to pure
populations. The presence of brown trout and btomkt, although at low numbers, is
also disturbing, as this is the first time since 1#970s that biologists have captured these
species in Horse Creek. Horse Creek is apparenthe early stages of invasion by
these nonnatives, which will require action to grvdisplacement of this core
Yellowstone cutthroat trout population.

14
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5.1.3 Habitat Restoration

Riparian health and function, and in-stream halaitatvariable within the Horse Creek
watershed. The 1000-foot reach sampled on the stam of Horse Creek in 2008 was
in excellent condition, and the abundance of Yeditmme cutthroat trout in this reach
provides anecdotal evidence for the role of halgteity in supporting native cutthroat
trout. In contrast, in assessed portions of Seotk Horse Creek, reduced riparian
health and function, combined with bank tramplinmgd resulted substantial bank erosion
and associated lateral channel adjustments. Adtindwook trout can displace cutthroat
trout in non-impaired habitat, this type of degtémamay give a competitive advantage
to brook trout, which are more tolerant of fineiseeht and warm water temperatures.

Several programmatic opportunities exist to addnedstat degradation. FWP’s
Landowner Incentive Program biologist provides tecal and financial assistance to
private landowners seeking to implement consermaiions on their property.
Likewise, the Natural Resources Conservation Serassists landowners with
implementing land and water conservation practicaswill benefit fisheries. FWP and
NRCS often work in concert, which capitalizes oa NRCS’s agricultural expertise and
FWP’s knowledge of fisheries management.

Water planning efforts being undertaken by the I8ki¥alley Watershed Group present
another avenue for planning and implementing ptsjatned at decreasing sediment
loading to streams. The watershed group will beetigping a watershed restoration plan
in 2010, with assistance from Montana Departmerirofironmental Quality and a yet to
be determined environmental consulting firm. Tikithe next phase of total maximum
daily load (TMDL) planning effort for the watersh@@EQ 2009), which identified the
Horse Creek watershed as being among the modenatiebeitors of sediment. This plan
will identify and prioritize specific projects teehefit water quality by reducing sediment
loading. Financial assistance will be availablegmjects identified in the watershed
restoration plan, which presents another avenutifating projects to benefit
Yellowstone cutthroat trout in the Shields Rivertevahed.
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