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COVER PHOTO—An effective forage fish barrier 

such as this one on Seas Branch Creek can more 
than double the life expectancy of chemical treat- 
ment projects on coulee streams. 

The present study was initiated to more thoroughly quantify effects of 

chemical treatment and total fish removal on a domesticated brown trout 
(Salmo trutta) population, the sport fishery, and the aquatic invertebrate 

community in a small southwestern Wisconsin trout stream. A culvert-type 
fish barrier was installed in the middle of the study zone prior to chemical 

treatment to determine its effectiveness in preventing reinvasion of forage 

fishes and to quantitatively document added benefits this practice might 

have over and above those derived from chemical treatment alone. 
Seas Branch Creek was treated with antimycin A in October 1972 to 

eradicate a forage fish population consisting primarily of suckers, stone- 
rollers, daces, and darters. The aquatic invertebrate community, fish popu- 

lations, and sport fishery for stocked brown trout were studied for two 

years before and two years after chemical treatment. 
Significant improvements occurred in the growth, standing crop and 

production of stocked brown trout after removal of up to 1,445 kg/ha of 
forage fish. The number of invertebrate orders represented in at least 30% 

of the trout stomachs also doubled, indicating that interspecific competi- 
tion for food existed before treatment. Survival of trout did not improve 
following forage fish removal, nor did it improve significantly after a re- 

duction of 50% in the stocking density. Poor survival and low carrying ca- 

pacity of the stream were related to the lack of permanent instream cover. 
The sport fishery was primarily of local interest; over 70% of the anglers 

fishing the stream before and after treatment live within a 10-mile radius. 

The number of fishing trips and total fishing pressure increased following 

treatment but total harvest and catch ratio declined. The absence of trout 
7 30 cm during the first year after treatment was primarily responsible for 
the total decline in harvest during the two-year, post-treatment study. 

A culvert-type fish barrier proved effective in preventing access up- 

stream to forage fishes. Reinvasion of the lower half of the treated stream 

(below the barrier) was led by the central stoneroller (Campostoma 

anomalum) and most species present before treatment returned by the end 

of the first year. After two years 90% of the average pretreatment density 

and 55% of the average pretreatment biomass of forage fish were present 

below the barrier; only 14% of the average pretreatment density and 3% of 

the average pretreatment biomass was present above the barrier. Of the 21 

species originally present, all were present below the barrier two years 

after treatment, while only nine were observed above the barrier. Most of 
the latter gained entrance during a temporary wash-out of the fish barrier 

in a period of exceptionally high run off. 

In order of numerical importance, Trichoptera, Diptera, Coleoptera, 

Ephemeroptera, and Amphipoda were the most important Orders of 

aquatic invertebrates present before and after treatment. Mean inverte- 

brate density declined immediately after treatment but returned to normal 

within four to seven months. Responses of the more important genera of 

invertebrates to the antimycin treatment are discussed.
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Wisconsin has 5,400 km of trout quate to properly assess the merits of 

streams of which 3,700 km (69%), are stream treatment. 
categorized as Class II or Class III Widespread use of chemical fish 

water where annual stocking of hatch- control in the past decade, particularly | 

ery-reared trout is considered neces- _ in the treatment of major portions of | 

sary to maintain desirable fisheries large watersheds, has also caused in- 

(Wisconsin DNR 1978). Much of the creasing concern about the effects of 

: Class II and Class III water contains this management technique on entire 

dense populations of suckers, chubs ecosystems (Klingbiel 1975). 

and shiners which may limit survival The present study was initiated to 

and/or growth of both wild and domes- more thoroughly quantify effects of 

ticated trout through predation and chemical treatment and total fish re- | 

competition for food and space. Some moval on a domesticated brown trout } 

| of these undesirable fishes also tend to (Salmo trutta) population, the sport 

bite more readily than trout and thus fishery, and the aquatic invertebrate 

reduce the quality of the fishing experi- community in a Class II trout stream. 

ence for trout anglers. Presumably, if (A Class II trout stream has some na- 

these undesirable fishes could be elimi- tive trout but not in sufficient numbers 

nated or greatly reduced, trout survival to use available food and space. Mod- 
and growth would increase, many kilo- erate to heavy stocking is required to 

meters of stream would receive greater maintain good fishing.) Seas Branch 

angler use, and angler harvest would Creek, a small trout stream in south- 
account for a larger portion of the total western Wisconsin, was selected for 

mortality of stocked trout. study because of its abundant popula- 

Chemical removal of undesirable tion of nongame fishes, rich inverte- 

fish is an effective and proven tech- brate fauna and general similarity to 

nique for managing trout lakes and res- other trout streams in the southwest- 

ervoirs in Wisconsin (Stroud and Mar- ern quarter of the state. A culvert-type 

tin 1968; Brynildson and Kempinger fish barrier was installed in the stream 

1973). Chemical treatment of trout to determine its effectiveness in 

streams, however, has usually been less preventing upstream movement of 

successful due to (1) inadequate fish “target” fishes and to quantitatively 

kills; (2) failure or impracticality of in- document additional benefits this 
stalling fish barriers to prevent rapid practice might have over and above 
reinvasion of “target” species. Collec- those derived from chemical treatment 
tion of quantitative pre- and post- alone. 

2 treatment data has also been inade-



Seas Branch Creek is a spring-fed 
tributary to the West Fork of the Kick- 
apoo River in north central Vernon 

| County (Fig. 1). Like most streams in 
| southwestern Wisconsin, it is subject 

to rapid water level fluctuations and 
WISCONSIN high flood crests during periods of 

rapid snow melt and heavy rains. Its 
| Vernon Co. total length is 6.4 km and normal dis- 

4 ; charge averages 0.2 m°/sec. (3,170 gal/ 
| [f min). Partial flood control is main- 

SCALE IN MILES tained by two Public Law 566 struc- 
tures, numbers 4 and 5, installed to 

. protect 2,632 ha or 73% of the 3,603 ha 
“ - P| watershed. Structure 5 is located 2.2 

wi km below the headwaters where it im- 
WESTE J \\ \) pounds the stream into a 5.3 ha reser- 

\ = voir at maximum recreational pool 
‘ X Vv level. Maximum depth of the reservoir 

\ Bloomingdale is 15 m and a continuous discharge is 
| ; ee 2 ) \_- _ released downstream through a bottom _ 

a oN ] / draw. During periods of excessive run- 
" / off, surface water flows over the top of 

Sa ne 4) S the outlet chimney and augments the 
4-6 a ~ LD z , discharge from the bottom. Structure 4 
@ N \ Ww - impounds an intermittent tributary to 

a Lf NA L 7“ ree, Ve Seas Branch Creek creating a 6.3 ha 
~~] me F ( S reservoir approximately 1.6 km north 

\ LDA OY - N3 of structure 5. Discharge from this res- 
\ { mn /\ ~7 —_] ervoir occurs only during periods of ex- 
__ 7) LA ANY Avalanche cessive runoff when surface water flows 

} \ over the top of the outlet chimney. 
Both P.L. 566 structures have 1.1 m di- 

’ SEAS BRANCH > S| ameter concrete outlets from which 

CREEK < ( there is a free fall of 1.2 m to their 
x downstream splashpools. Both struc- 

tures serve as impassable barriers to 
) fish movement upstream but will allow 

F | movement downstream. 
2 \ The study zone on Seas Branch 

4 Creek consisted of the 4.2 km between 
‘ P.L. 566 structure 5 and the stream 

VIROQUA mouth (Fig. 2). Average width, aver- 
LZ (82) age depth, and total surface area of this 

reach is 4.7 m, 21 cm, and 2.0 ha, re- 

spectively. Substrates consist of fine 
sand and silt in the pools, with rubble 
predominating in the riffles. Gravel 

FIGURE 1. Location and extent of Seas Branch outcroppings are scarce. Natural re- 
Creek watershed. production of brown trout is generally 3
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FIGURE 2. The 4.2 km study zone on Seas Branch Creek. 

Trout populations, associated fish trout, but none were returned to the from jumping into the culvert and 
populations, aquatic invertebrate study zone following treatment. gaining access to upstream areas. The 
populations, and the sport fishery of parallel gratings were separated by 25 
Seas Branch Creek were studied from mm and installed with a 4% down- 

September 1970 through September The Fish Barrier stream slope to promote self-cleaning. 
1972. A culvert-type fish barrier was An emergency spillway was con- 
installed in the middle of the study A 12.2 m culvert-type fish barrier structed to discharge water into a dry 
zone in August 1972 and chemical re- (216 cm x 135 cm) was installed in the side channel in the event stream dis- 
moval of all fish with antimycin A oc- middle of the study zone in August- charge exceeded the capacity of the 
curred in early October. Cohorts of do- September 1972. The upper half of the culvert during periods of above average 
mesticated brown trout, similar to study zone (stations 0-19) became runoff. The side channel merged with | 
those stocked before treatment, were Section A; the lower half (stations 20- the main stream 0.4 km below the fish | 
subsequently reintroduced and an 41) became Section B (Fig. 2). A verti- barrier. Physical changes in the stream | 
identical study of the trout popula- cal drop of 0.9 m was established be- resulting from installation of the fish | 
tions, forage fish populations, aquatic tween the downstream end of the cul- barrier included a widening and deep- | 
invertebrate populations, and sport vert and the water level of the “splash ening of the stream for approximately 
fishery was conducted from October pool”. A framework of parallel iron 100 m upstream and the creation of a 
1972 through November 1974. A minor gratings was bolted to the lower end of small “splash pool” downstream with a 
segment of the trout population prior the culvert and extended over the 40 m section of channelized stream to 
to treatment consisted of wild brown “splash pool” to prevent larger fish carry water away rapidly. 5 |



Fe lle 
2 CO ti“ ee —“———“‘“ ‘“ ie =. =... si i“( ll ee SS 

gr ce le Gr ee 

The fish barrier impounded a shallow pool up- 
: stream (left) and scoured out a 4'2-foot splashpool 

downstream (right). 

: Chemical Treatment | 

The 5.38 ha impoundment behind tions on the main stream, secondary T t Stocki 
P.L. 566 structure 5 was drawn down to drip stations were established at the rou OCKING 

stream channel in mid-August 1972. sources of all tributaries. Antimycin 
The 6.3 ha impoundment behind P.L. concentrations and the duration of ex- Similar fall stockings of age 0 brown 
566 structure 4 supported a bass-blue- posure were adjusted to equal 10 ppb trout were made during the pre- and 
gill fishery and was excluded from for 6.0 hours at the confluence of each —_— post-treatment study periods (Table 2 
treatment because it could not be tributary with the main stream. 2). The first pre and post-treatment | 
drained. Trout were salvaged from the On October 6, 1972 the gate in P.L. stockings consisted of 2,525 trout aver- 
entire reach of Seas Branch Creek in 566 structure 5 was partially closed aging 142 mm and 2,480 trout averag- 
mid-September 1972 and held in an and the impoundment refilled in about ing 147 mm, respectively. These fish 
impounded springhead (i.e., co- two weeks. During this time stream were scatter-stocked in the stream at a 
operative trout rearing facility) adja- flow was below normal in the study density of 60 trout every 100 m. The 
cent to the stream until after chemical zone. No fish life was found in the main second pre and post-treatment stock- 
treatment. These fish were subse- stream during electrofishing surveys ings consisted of 1,280 trout averaging 
quently returned to the stream above conducted the first week after treat- 160 mm and 1,275 trout averaging 160 | 

the study zone. ment. A few slimy sculpins (Cottus mm, respectively. These fish were scat- 
During the last week of September cognatus), fathead minnows tered-stocked at a density of 30 trout 

1972, streamflow measurements, dye (Pimephales promelas), and white every 100 m. Each cohort of trout was 
tests, and timing sequences were com- suckers (Catostomus commersoni) marked with a different finclip to assist 

pleted in preparation for chemical were found and removed from a small in subsequent identification. Compara- | 
treatment. On October 4 Seas Branch spring-fed pool below P.L. 566 struc- ble stocks of trout were graded to 
Creek was treated with antimycin A for ture 4. within 38 mm and 26 mm size ranges, 
20 hours . Within the study zone, in- 
troduction of antimycin began at 8:30 
a.m. and terminated at 8:00 p.m. for a 
duration of 11.5 hours. A second treat- 
ment of the tributary below P.L. struc- 

ture * oat hace fon and extender the TABLE 2. Characteristics of age 0 brown trout stocked in Seas Branch 

see ee ede hone oP OnE Creek before (1970 and 1971) and after (1972 and 1973) chemical 
and into the early hours of October 5. treatment 
Calculated maximum exposure was 61 " 
ppb for 7.5 hours at drip station 1, lo- Date Number Average Average Total 

cated immediately below P.L. 566 Stocked Stocked Length(mm) Weight (g) Biomass(kg) R 
structure 5. At drip station 2, located a 
2.0 km - 0 Cownstream. "60 hour he 9-29-70 2,525 142 32 81 1.80 
sure was OV ppb) for 0.0 Aours. sAn- (600/km) (127-165) (40 kg/ha) 
timycin concentrations were three to 9-28-71 1,280 160 44 56 1.72 

six times higher than normal in the (300/km) (152-178) (28 kg/ha) 
stream, due to mathematical miscalcu- 

oO ; :; CHEMICAL TREATMENT 
lations and equipment malfunctions. 
Exposure at the stream mouth was 31.5 10-16-72 2,480 147 36 89 1.85 
ppb for 5.0 hours followed by a mini- (600/km) (127-165) (44 kg/ha) 
mum of 18 ppb during the next hour 9-28-73 1,275 160 50 64 2.02 
plus residual exposure during the time (300/km) (152-178) (31 kg/ha) 
the antimycin was decomposing and OT TI 
moving down from areas upstream. In 

6 addition to the two primary drip sta-



respectively, to negate effects of size sons. The census schedule included the be determined. These included sta- 
differential on survival and growth first eight days of each trout season, tions 5 and 15, above the eventual site 
before and after chemical treatment. Memorial Day, Independence Day, La- of the fish barrier, and stations 24 and 

bor Day, and at least one of each of the 35 below it (Fig. 2). The four stream 
seven days in a week every month. At segments were approximately 1,000 m 

Trout Population Inventories least two days/week were censused apart and, collectively, comprised 9% 
throughout each fishing season. Vehi- of the length and 5% of the surface 

The 4.2 km study zone was seg- cle counts were made at 2-3 hour inter- area in the study zone. 
mented into 42, 100 m stations begin- vals from 6:30 a.m. to dusk on each Forage fish populations were inven- 
ning with station 0 below structure 5 census day. Efforts were made to inter- toried during spring and fall 1970, fall 
and ending with station 41 at the view all anglers after each vehicle 1971, spring 1972, and spring and fall 

stream mouth. Trout populations were count and complete (or update) a 1973 and 1974. The same electrofishing 
inventoried in the fall of 1970 and dur- questionnaire. Anglers” leaving the gear used to inventory the trout popu- 
ing the spring, summer, and fall of 1971 stream were given first priority in order lations was used to inventory the for- 

through 1974 using a small electrofish- to increase data from completed angler age fish populations. Population esti- 

ing boat equipped with three elec- trips. . mates and confidence limits were also 
trodes and a 230-volt DC generator. Angler harvest and fishing pressure determined using the same methods 
Population estimates were computed were computed in the following man- employed in determining trout popula- 
using Bailey’s modification of the Pe- ner. Each fishing season was divided tions. From 25 to 150 individuals of 
tersen mark and recapture formula into four strata: (1) opening weekend; each forage fish species were measured 
(Ricker 1958). Trout captured on the (2) the remainder of May; (3) June to the nearest 2 mm and weighed to the 

“marking” run were measured to the through mid-July; (4) mid-July nearest gram in each forage fish station 
nearest 2 mm, weighed to the nearest through mid-September. Strata 2, 3, during each population inventory. 
gram and given a temporary finclip to and 4 were each further stratified into Data from the two forage fish stations 

facilitate identification on the “recap- “weekend days plus holidays” and in Section A were combined to deter- 
ture” run. Trout were processed after ‘weekdays’. Each angler interview mine average lengths, average weights, 
every 100 m of stream electrofished. represented an angler trip and it was and population estimates of each fish 
Confidence limits for population esti- assumed that a complete census of an- species in the upper half of the stream, 
mates were derived using charts for bi- glers was obtained on each census day. both before and after treatment. The 

nomial distribution (Adams 1951). The number of angler trips recorded in same procedures were followed in the 
: Average lengths and weights of each stratum was divided by the re- two forage fish stations in Section B to 

trout captured before and after chemi- spective proportion of days censused characterize forage fish populations in 
cal treatment were compared using within each stratum to estimate the to- the lower half of the stream. 

Student’s t test to determine if growth tal number of angler trips made. Esti- | | 
were significantly different. Average mated tr ips made in each stratum were . 
lengths and weights of trout in Sec- multip lied by the trip duration (TD) Aquatic Invertebrate 
tions A and B were also compared in to estimate total fishing pressure. TD Sampling 
this manner to determine if growth was wae computed Qn none ine nine ba 

significantly diferent between the wP~ the ’number of completed trips, Benthos samples were collected us 
treatment, after treatment, or between  Tecorded. Angler harvest was com- _—!ng a Surber square foot (0.09 m’) sam- 
the individual sections before and after P uted by multiplying the estimated pler with 10 mesh/cm. Samples were treatment. fishing pressure in each stratum by the collected on a quarterly basis from Au- 

corresponding catch/hour (C/R).C/R gust 1969 through May 1970 and from 
equalled total trout caught divided by Tenet en pnvough november 1974. 

. total hours fished by all anglers inter- ree U.09 m* of streambed were sam- 
Trout Food Habits viewed. The proportion of each age pled on each sampling date from 

group of trout, species, etc., observed across-channel transects established at 
Stomachs of angler-caught trout in the anglers’ catches for each stratum the upper and lower ends of the four 

were collected during 1971 through represented the composition of the to- forage fish stations (Fig. 2). Samples 
1974 in conjunction with creel census tal harvest. across each transect were collected ) 
operations conducted throughout the Budget consideration and the from the middle of the stream and | 
respective trout seasons. An arbitrary scheduling of manpower precluded full halfway to either bank. Large mats of | 

objective of from 12 to 24 stomachs/ randomization of the census schedule, vegetation or large rubble were | 
age group/month was established. which is mandatory if statistical valid- avoided because they were generally | 
Stomachs were preserved in 10% ity of fishing pressure and harvest data atypical of substrates present in the 
formalin and their contents later ex- is to be achieved (Lambou 1961). The stream. Benthos samples from each 
amined and identified in the labora- methods used give a good approxima- transect were combined to make a | 
tory. Food items were ranked accord- tion of the sport fisheries present, how- composite sample from 0.28 m? of sub- 
ing to their frequency of occurrence in ever, and any errors are believed to be strate. During the pretreatment phase 

trout stomachs collected each month conservative. of study, new transects were estab- | 
and for the entire fishing season, lished on each sampling date to assure 
respectively. that the same substrate was not sam- 

pled in successive sampling periods. 
Forage Fish Population New transects were established 0.6 m 

. . above previously sampled transects. 
The Sport Fishery Inventories During the post-treatment phase the 

initial transects were resampled chron- 
A partial creel census was con- Four segments of Seas Branch ologically. Benthos samples were pre- 

ducted on Seas Branch Creek through- Creek, each 100 m long, were selected served in 10% formalin and later ex- 
out the 1971 through 1974 fishing sea- in which forage fish populations would amined in the laboratory. 7



Analysis of Invertebrate distribution of the invertebrates and 
| facilitate use of parametric statistics to 

Samples compare derived means in correspond- 
ing and, in some instances, consecutive | 

| Invertebrates in each sample were sampling periods. (Comparisons of de- 
separated from debris, identified to rived means were made in consecutive 
genera (in most cases), and counted. sampling periods when a seasonal pat- 
Preliminary analyses showed that sam- tern of abundance was not evident 
ple means were positively related to from quarterly samples.) Derived 
sample variances and frequency distri- means were obtained by subtracting 1 
bution of sample densities approxi- from the antilog of mean transformed 
mated a negative binomial distribu- counts (Elliot 1971). Only the most 
tion. A logarithmetic transformation, important families within each inver- 
i.e., log (X + 1), of the invertebrate tebrate Order were compared in this 
count in each of the eight 0.28 m? sam- manner. Derived means were com- 

ples collected each quarter was, there- pared using Student’s t test at 95% 
fore, made to normalize the frequency level of rejection. | 

TROUT POPULATIONS _ Seas Branch Creek consisted primarily better than that of the initial cohort of 
| of wild fingerling (age 0) brown trout, fingerlings stocked at twice the den- | 

along with smaller contingents of wild sity. Overwinter survival of wild finger- | 
Spatial Distribution yearlings and domesticated age I+’s lings was 78%, more than twice that of 

(Table 4). The initial cohort of 2,525 the domesticated fish, even though the 

Five stations in Section A and five stocked fingerlings increased the popu- domesticated trout were 38 mm larger 
stations in Section B contained an av- lation to 2,763 (658/km) which was than the wild residents when stocked | 
erage of 52% of the trout captured dur- the largest trout population present the previous fall. It appears that wild | 
ing all four years of the study (Table during the four years of study. fingerlings have what Bohlin (1977) 

3). These 10 stations represented only Domesticated and wild yearling refers to as an “owners advantage” 
24% of the total length of the study trout comprised 83% and 13%, respec- over stocked fingerlings. This gives 

zone but provided most of the better tively, of the population present in them competitive advantage for the 
trout habitat available in the stream. April 1971. Overwinter survival of wild available space which, in turn, results 

Eight stations had two or more of the fingerlings was 67% , compared to 31% in better survival. However, overwinter 

following characteristics: (1) average for domesticated fingerlings, even survival of the domesticated yearlings 

depth 2 25 cm; (2) maximum depth though the latter were 10 mm larger was 80%, and the age II’s helped com- 
> 0.8 m; (3) presence of bank cover; than the wild residents when stocked _pensate for the low number of year- 

(4) presence of other miscellaneous the previous fall. By mid-September, lings present. 
cover. The two other stations, numbers and the end of the 1971 trout fishing The trout population declined 
20 and 21, were somewhat atypical. season, only 16% of the spring popula- precipitiously between May and July 

Significant numbers of trout in these tion of domesticated yearlings re- 1972, following the Same pattern 

stations occurred only after installa- mained. These survivors were shown in 1971 (Table 3). By the end of 

tion of the fish barrier between Sec- equivalent to 5% of the original cohort September, only 13% of the spring 

tions A and B. Blockage of free move- stocked 12 months earlier. In contrast, population of domesticated yearlings, 

ment upstream to trout which may 43% of the spring population of wild 16% of the spring population of do- 

have become displaced from Section A _—-yearlings remained, equivalent to 29% | mesticated two year olds, and 38% of 

to Section B, the creation of additional of the population present the previous the spring population of wild yearlings 

cover in the form of a“‘splash pool” in fall. Estimated angler harvest ac- remained. Estimated angler harvest 

station 20, and the logistics of station counted for 76% of the summer de- explained 34% of the decline in domes- 
21 may have all been equally impor- Cline in domesticated yearlings and ticated yearlings, 52% of the decline in 
tant in determining the increased 30% of the decline in wild trout (Table domesticated two year olds, and 46% 

presence of trout in these two stations. 5). The fall population was augmented of the decline in wild yearlings (Table 
by the second cohort of domesticated 5). Total exploitation of the fingerlings 
age 0 brown trout and the 1971 wild stocked in 1970 and 1971 was 22% and 

Population Composition, year class. 16%, respectively. The 1972 wild year 
; In May, 1972, the two domesticated class was a failure and all trout cap- 

survival, and Harvest cohorts of brown trout comprised 83% tured in September were removed and 
of the trout population (Table 4). The returned to the stream above the study 

Before Chemical Treatment. remaining 17% consisted of wild year- zone following chemical treatment. 

Prior to the initial fall stocking of do- lings, age II+’s, and domesticated age After Chemical Treatment. Over- 
mesticated fingerlings in September I+’s. Overwinter survival of the domes- winter survival of the first cohort of fin- 

8 1970, the resident trout population in _ ticated fingerlings was 36% or only 5% gerling brown trout stocked following



TABLE 38. Trout captured per 100 m station of Seas Branch Creek during spring, summer, and 

fall population inventories, 1971-74. 

Station 1971 1972 Chemical 1973 1974 
No. Apr Jul Sep May Jul Sep Treatment Apr Jul Sep Apr Jul Sep 

SECTION A (above barrier) 

O* 46 2 — 82 12 7 27 17 12 19 7 6 

1 36 5 3 6 1 1 13 2 12 13 3 9 

2 48 2 2 6 A 5 24 12 10 33 7 2 

3 42 — — 2 — — 10 5 2 14 1 3 

4 23 2 2 4 —_ — 11 5 3 10 5 4 

5 33 —- 1 — 1 — 22 9 11 10 4 1 

6* 58 18 16 £41 8 6 32 9 7 38 8 6 

. 7* 54 3 3 18 2 2 37 19 16 53 7 11 

8 3 — — 2 — — 11 2 — D 1 —_ 

9 15 — 1 2 2 — 10 3 1 4 1 — 

10 36 5 4 16 1 — 20 8 9 18 3 3 

11 13 1. 1 5 — — 14 3 1 1 2 1 

| 12* 86 39 24 80 21 8 17 29 28 52 37 29 

13 24 4 3 22 2 2 12 2 3 13 5 4 

14 10 5 6 8 — — 6 5 3 3 — — 

15 9 2 5 14 — 2 15 7 9 16 5 3 

16 22 7 13 14 4 2 7 5 1 7 5 6 

17 12 16 8 38 7 4 8 2 3 1 6 5 

18 14 12 11 3 1 3 — 1 1 9 — 1 

19* 28 21 15 35 14 oD 6 19 11 19 12 6 

SECTION B (below barrier) 

20* 22 7 9 6 1 1 52 21 8 96 17 5 

| 21* 23 3 1 12 — 1 111 32 18 62 5 3 

22* 23 14 12 58 10 2 51 8 14 104 12 12 

23 13 5 5 13 5 8 22 11 7 23 8 7 

24 20 6 5 — — 1 20 11 #866 20 3 3 

25 4 3 2 1 — 10 5 3 13 2 1 | 

26 43 16 11 36 _ 2 28 14 12 26 — 1 
27 Ad 26 26 28 2 5 2 — 1 14 — — 

28 2 3 6 4 1 — 6 2 4 4 1 — 

29 24 16 3 6 14 3 11 D 3 11 6 4 

30* 1 14 18 41 16 13 24 13 11 40 23 13 

31* 22 11 10 24 10 13 20 19 17 30 26 14 

32 14 3 — 12 7 9 12 11 6 15 7 10 

33 11 14 8 28 3 4 9 14 13 28 5 7 | 

34 9 1 — 4 2 — 1 2 3 7 2 3 —_ 

35 9 3 2 2 — — — 2 — 3 — — | 

36 4 — — 4 — — 2 3 1 3 — — 

37 4 — — 2 — 1 5 — — 1 — — | 
38 13 2 — 8 2 — 10 11 5 11 10 11 | 

39 — — — 2 1 1 1 — 1 4 2 — | 

40 5 3 3 — 1 — 5 1 1 — — — | 

41 4 8 6 5 5 9 20 17 9 8 4 1 | 

TOTALS 923 303 246 645 162 120 724 3866 286 861 252 195 

*Stations containing an average of 2 5% of trout captured during the study. 

chemical treatment was 30% or essen- chemical treatment were noticeably lings was 82%, or roughly equivalent to 
tially the same as the overwinter sur- absent in 1973. The result was that an- that achieved by their pretreatment 
vival of its counterpart stocked before glers harvested only 19% of the spring counterparts. 

treatment (Table 6). Spring to fall sur- population of yearlings compared with Populations of both yearling and 
vival in 1973 was 36% while total sur- 64% of the spring population in 1971. age II trout in 1974 followed the same 

vival after one year was 11%. The lat- Yearling and two-year-old domesti- trend as in all three previous years, 
ter’s survival was more than twice the cated brown trout comprised 73% and that is, a sharp decline between April 
survival of their pretreatment counter- 25%, respectively, of the total popula- and July followed by a more gradual 

parts, but can be attributed primarily tion present in April 1974 (Table 6). decline between July and September. 
toa 74% decline in angler harvest dur- Overwinter survival of the second co- Approximately 21% of the spring pop- 
ing the 1973 fishing season (Table 5). hort of fall fingerlings was 50%. This ulation of yearlings and 10% of the 

Local anglers knew the stream had was 20% better than that of the initial original cohort stocked remained in | 
been chemically treated the previous cohort stocked at twice the density and September 1974. Estimated harvest 
fall and that large trout would not be 14% better than that of their counter- accounted for 55% of the decline in 
available. Consequently, many profi- parts stocked before treatment. Over- _ yearlings from spring to fall as angler 
cient anglers interviewed prior to winter survival of domesticated year- use returned to pretreatment levels. g



half of the study zone, that is in Sec- 

tion B. In 15 of 18 comparisons be- 

TABLE 4. Trout populations in Seas Branch Creek before chemical treatment, 1970-72 * ween Te ene the trenten Sen 

cs tion B were larger. Differences were 
1970 1971 1972 significant at the 95% level in eight of 

Date Sep Apr Jul Sep May Jul Sep. | the 15 comparisons (Table 9). 
I After Chemical Treatment. The | 

Domesticated initial cohort of age 0 brown trout 
Brown Trout stocked after chemical treatment grew 
Age 0 2,525 1,280 an average of 159 mm and 340 g during 

: Age I 804 169 131 459 89 61 their first’ 11.5 months in the stream 
Ae ht 30 19 12 9 oa °° M and 246 mm and 738 g by the end of 

| their second year (Table 7). Yearlings 
Wild averaged 306 mm. and 376 g in the fall 

7 Brown Trout and age II’s averaged 393 mmand774g |. 
Age 0 183 50 50 3 one year later (Table 8). The second 
Age I 25 122 58 53 39 22 15 cohort of fingerlings, stocked in Sep- 
Age II+ 21 9 9 56 16 10 tember 1973, grew 150 mm and 309 g 

, | during their first year and averaged 310 
Domesticated mm and 359 g in September, 1974. 

AgeTr w trout | 3 2 Considering two weeks longer in resi- 
dence and an initial size advantage of 

TOTALS 2,763 966 300 1,534 680 163 114 13 mm, growth of the second cohort of 
fingerlings was slower than that of the 

NO./KM 658 230 71 365 162 39 27 first cohort of fingerlings stocked. __ 

a Following chemical treatment 
*Trout other than domestic browns, age 0, I, II, were initial residents and/or immigrants. growth of both cohorts of trout was 

better in Section A, the upper half of 
the study zone. Average lengths and 
weights of trout in section A were 
greater in all 18 comparisons with trout 
in Section B (Table 10). Differences 
were significant at the 95% level in 13 
of these comparisons. High concentra- 

Total exploitation of this cohort during end of their second year (Table 7). tions of trout in the first 300 m below 
the 1974 fishing season was 22%, or = Yearlings averaged 276 mm and 254 g the fish barrier were largely responsi- 
6% greater than that of their counter- _in the fall and a year later age II’s aver- ble for the slower average growth in 
parts during 1972, before treatment. aged 355 mm and 598 g (Table 8). The Section B. An average of 34% of the 

Only 26% of the spring population —_ second cohort of age 0 trout, stocked in trout captured were taken in this reach 
of age II trout remained in September September 1971, grew 135mm and 262 _—of stream and densities reached as high 
1974. This was 2% of the original co- _g during their first 12 months and aver- as 873/km. Trout captured in this 
hort stocked in the fall of 1972. Angler aged 295 mm and 306 g in September reach of stream were noticeably 
harvest in 1974 accounted for 44% of | 1972. Considering the two week longer smaller than in the remainder of Sec- 
the spring population while total ex- residence of the second cohort, little tion B. 
ploitation of the cohort was 9% during difference in growth was evident be- Pre and Post Treatment Com- | 

. the 1973 and 1974 fishing seasons. The tween the two cohorts during their first parisons. Trout growth improved sig- 
latter was 13% less than the corre- year in the stream. nificantly in Seas Branch Creek follow- | 
sponding exploitation of their counter- Growth of both cohorts of brown ing chemical treatment and removal of 
parts during the two years before treat- trout was generally better in the lower the forage fish population. Growth of 
ment and was primarily due to the 
meager harvest of yearlings in 1973. A 
population of 188 domesticated brown 
trout remained in September 1974, a 
241% improvement over the 78 domes- 

ticated trout remaining in September TABLE 5. Composition of the harvest from Seas Branch Creek in 
1972. This improvement was primarily 1971-74. 
a reflection of the lower harvest of the ———""Yomestiaated ila ther 

inital cohort of gerlings stocked af | row Teout Brown ‘rout Rout 
survival of the second cohort of finger- war e Be Be Age one's 

lings stocked. 1971 512 21 22 555 
1972 200 46 11 12 2 271 

Growth CHEMICAL TREATMENT — Oct. 1972 

1973 135 ~ — 3 138 
Before Chemical Treatment. Age 1974 274 94 a 7 20 389 | 

0 brown trout stocked in late Septem- TT 
ber 1970 grew 134 mm and 222 g during 
the first 11.5 months in Seas Branch 

10 Creek and 213 mm and 566 g by the



TABLE 6. Trout populations in Seas Branch Creek after chemical treatment, 1972-74 

1972 1973 1974 
Oct Apr Jul Sep Apr Jul Sep | 

Dom. Brown 

Trout 

Age 0 2,480 1,275 
Age I 745 345 265 | 636 #£176 132 
Age II 216 63 56 
Age I+ 8 2 5 2 6 

Wild Brown | 
Trout 

Age 0-III 4 5 4 2 2 1 : 

Dom. Rainbow 
Trout 
Age 0-II 3 2 1 3 2 1 

Dom. Brook 
Trout 

Age 0 24 21 
Age I 16 

TOTALS 2,480 760 378 1,571 875 249 190 | 

{ NO./KM 590 181 90 374 208 59 45 

*Trout other than domestic brown, age 0, I and II, were immigrants. 

TABLE 7. Average accumulative growth increments of matched fall stocks of age 0 brown trout 

before and after chemical treatment. | 

BEFORE TREATMENT 

Sampling Dates 
Date Apr 71 Jul 71 Sep 71 May 72 Jul 72 Sep 72 

Stocked mm_ g mm g mm. g mm g mm g mm g 

Sep 70 50 58 109 170 134 222 179 379 200 506 213 566 
Sep 71 69 104 103 184 135 262 

AFTER TREATMENT 

Sampling Dates 
Date Apr 73 Jul 73 Sep 73 Apr 74 Jul 74 Sep 74 

Stocked mm g mm g mm g mm g mm g mm g 

Oct 72 AT 53 113 193 159 340 198 492 227 611 246 738 
Sep 73 67 100 111 208 150 309



TABLE 8. Size comparisons of matched fall stockings of age 0 brown trout before and after 

chemical treatment of Seas Branch Creek (italics = after treatment) 

Initial Cohorts Second Cohorts 

Avg. Avg. Avg. Avg. | 
Length t Weight t Length t Weight t 

Date (mm) Value (g) Value (mm) Value (g) Value 

Apr 1971 192 90 

Apr 1973 194 2.16" 89 0.45 

Jul i971 251 202 4.44% 4.45% 
Jul 1973 260 229 , 

Sep 1971 276 254 : 10.17* 11.16* 
Sep 19783 306 376 

May 1972 321 411 229 148 
.96* 6.74* 05 . 

Apr 1974 345 6.96 528 227 } 150 0.53 

Jul 1972 342 538 | 263 228 
4.44* .o1F .41* .24* 

: Jul 1974 374 647 3 271 2.41 258 3.24 

Sep 1972 355 598 295 306 3.87% 3.16* 3.14* 3.04* 
Sep 1974 393 774 310 — = 8b9 

| *Significantly different at 95% level. 

TABLE 9. Size comparisons of brown trout in Sections A and B of Seas Branch Creek before chemical treatment. 

SOIT SETS 

September 1970 Stock September 1971 Stock 

Avg. Avg. Avg. Avg. 
Length (mm): Weight (g): Length (mm): Weight (g): 

Section t Section t Section t Section t 

Date A B Value A B Value A B Value A B Value 

Apr 1971 188 201 7.38% 85 104 8.32% 
Jul 1971 244 259 4.48* 189 215 2.76* 

Sep 1971 269 282 3.05* 232 273 3.05* 

May 1972 315 328 1.80 401 424 0.99 226 231 2.76% 142 155 3.13* 

Jul 1972 338 348 0.96 542 532 0.18 259 267 1.74 221 232 0.86 

Sep 1972 340 361 1.08 584 604 0.20 295 295 0.16 309 305 0.17 

*Significantly different at 95% level. 

TABLE 10. Size comparisons of brown trout in Sections A and B of Seas Branch Creek after chemical treatment. 

October 1972 Stock September 1973 Stock 

Avg. Avg. Avg. Avg. 
Length (mm): Weight (g): Length (mm): Weight (g): 

Section t Section t Section t Section t 

Date A B Value A B Value A B Value A B Value 

Apr 1973 203 188 8.89% 103 82 8.15* 
Jul 1973 267 257 4.82* 255 212 6.13* 

Sep 1973 312 300 3.56* 413 3483 5.41* 
Apr 1974 353 340 3.19% 584 486 4.96* 236 221 8.20* 169 137 8.40* 

Jul 1974 381 368 1.45 689 616 1.97 274 267 2.26* 273 244 2.77* 

Sep 1974 401 386 1.80 856 714 2.72* 315 305 1.55 377 338 1.86 

12 *Significantly different at 95% level.



TABLE 11. Size comparisons of matched fall stockings of age 0 brown trout in Section A of 

Seas Branch Creek before and after chemical treatment (italics = after treatment). 

Avg. Avg. Avg. Avg. 

Length t Weight t Length t Weight t 
Date (mm) Value (g) Value (mm) Value (g) Value 

Apr 1971 188 * 85 * 
Apr 1973. 203 9.80 103 8.01 

Jul 1971 244 “fe 189 x 

Jul 1973 267 7.73 255 7,26 

Sep 1971 269 « 282 * 
Sep 1973 312 996" 41g 11-88 

May 1972 315 x 401 * 226 x 142 * 
Apr 1974 353 1.37" 584 8.00 236 4.23" 169 6.51 

Jul 1972 338 x 542 x 359 x 221 x 

Jul 1974 381 4.16 689 3.938 274 3.10 273 3.39 

Sep 1972 340 x 584 * 295 x 809 
Sep 1974 401 3.02" 856 2.04 315 2.308 377 1.82 

, *Significantly different at 95% level. 

| TABLE 12. Size comparisons of matched fall stockings of age 0 brown trout in Section B of Seas’. 
. Branch Creek before and after chemical treatment (italics = after treatment). __ | a 

Avg. Avg. Avg. Avg. 
Length t Weight t Length t Weight t 

Date (mm) Value (g) Value (mm) Value (g) Value 

Apr 1971 201 x 104 * 
Apr 1973 188 6.67 82 8.36 

Jul 1971 259 215 

Jul 19783 257 1.06 212 0.40 

Sep 1971 282 - 273 4 
Sep 1973 300 4.76" 343 9.18 

May 1972 328 x 424 a 231 e 155 * 
Apr 1974 340 2.70 486 2.04 221 5.70 137 4.43 

Jul 1972 348 532 267 232 

Jul 1974 368 1.98 616 1.80 267 0.18 944 1.04 

Sep 1972 361 x 604 295 305 

Sep 1974 386 2.45% 714 1.82 305 1.50 338 1.86 

*Significantly different at 95% level.



the initial cohort of trout stocked after Differences were significant at the 95% was made between these stations (Ta- 
treatment exceeded that of its pre- level in five of the 12 comparisons. ble 13). In 17 of 18 comparisons, trout 

treatment counterpart by 19% in Since the most rapid growth of growth was still faster after treatment, 
length and 53% in weight during the trout was in Section B before chemical that is in Section A. Differences were 
first year (Table 7). A difference of treatment and in Section A after treat- significant at the 95% level in 16 of the | 

15% in length and 30% in weight was ment, a comparison in trout growth 17 comparisons. 

still evident at the end of the second 
year (Table 8). Growth of the second 

| cohort of brown trout exceeded that of 

its pretreatment counterpart by 10% i: * ie _ . ~< | 
in length and 22% in weight during Oe i wil | = 

treatment may really reflect the possi- | af _< ee ON A 
bility that faster growing individuals in _ <« - . pp OE oe i a ae 

a population are harvested first, since — 7 a oe re ee 
harvest in 1974 was much greater than ee PU , an 

in 1973. Intraspecific and interspecific | —_——— i 3 ae 
competition for food may be a consid- . © | ; A - . ae ee 

eration but the abundant food re- . i — wa ee an 
sources lend little support to this as an a. | ta ee” Ae 7 og scunsn ie 

Seas Branch Creek was also faster fol- _. **me aan) ao Gee 
lowing chemical treatment. In Section — +, ae rn fe NT 

cohorts of trout were consistently | oo ». | 7 A ae 7 
larger than the average lengths and | Te ¢ ae 2 
weights of their counterparts residing | § a a —- 

in Section A before treatment. Differ- 7 es a Pn ee) 
ences were significant at the 95% level ia Ng iy on © eo 

| in 17 out of 18 comparisons (Table 11). [Jaen nn AP a | 
Differences in growth in Section B were ) | ; | : 
not as consistent as in Section A, but These yearling and 2-year-old brown trout were col- 
trout were equal to or larger than their lected from 1 00 m of Seas Branch Creek and exem- 
counterparts present before treatment plify the potential of such streams to grow and sup- 
in 12 out of 18 comparisons (Table 12). port trout following chemical treatment. 

TABLE 13. Size comparisons of brown trout in Section B before chemical treatment and Section A after chemical 

treatment. 

Avg. Avg. Avg. Avg. 
Length (mm): Weight (g): Length (mm): Weight (g): 

Section t Section t Section t Section t 
Date A B Value A B Value A B Value A B Value 

Apr 1971 201 104 

Apr 1973 203 2.14" 403 0.26 

Jul 1971 259 215 
Jul 1973 267 2.77" 255 4.47" : 

Se 1971 282 273 
Sep 1973 312 TAT 413 8.99" 

May 1972 328 424 231 155 

Apr 1974 353 5.18% 584 6.48% 236 212° 169 3.19% 

Jul 1972 348 532 267 232 

Jul 1974 381 2.57" 689 3.11" 274 1.97 973 3.21" 

Sep 1972 361 604 295 305 

Sep 1974 401 3.12" 956 3.62% 315 2.98" 377 3.24" 

*Significantly different at 95% level. 

14



Standing Stock treatment exceeded the biomass of its Production by the second cohort of 
counterpart stocked before treatment trout stocked after treatment consist- 

. ; ; in all corresponding sampling periods, ently exceeded production of their pre- 
t mass, f avanding Stock is the however. The improvements in the treatment counterparts (Table 14). 
° 0 lei ° . ting 1 tit Ua The standing stocks were due to more rapid Accumulated production of this cohort 

sta, i a tock etre er “g <B, growth and better overall survival. was 69.6 kg/ha or 40% greater than 
Cree ane s ed te t 38 ke/ha t. 79 ke ] that of its counterpart stocked before 
had noth two. a fe ° h 8. treatment. Accumulated production of 

cal treatry entand fom 3 5 ke/ha fo 109 | | both cohorts of trout stocked following 

kg/ha during the two years after treat- Production | rreatmen exceeded the accumulated 

ment (Pig 2) Standing tock averaged — Production of their counterparts 
43% greater after treatment even Production is the total elaboration was equivalent to 190.2 ke/ha Im. 
though the pretreatment biomass in- __ of fish tissue during any time interval, vovermente wn voduction followin 

cluded that of the initial resident including what is formed by individu- treatment were rimaril attributed to 
population. als that do not survive to the end of the improved nowth and con darilv to. 

Biomass of the initial cohort of interval. In five of six corresponding impr ovemen ts in survival y 
brown trout stocked before chemical time intervals, before and after chemi- ) 
treatment differed significantly with cal treatment, trout production was 
time from the standing crop of its greater after treatment (Table 14). 

counterpart stocked after treatment Accumulated production was 24% 
(Fig. 4). Biomass of the initial cohort greater following treatment and equal- ; | 

of trout stocked after treatment ex- led 192.8 kg/ha. Food Habits 
- ceeded the biomass of its counterpart Production of the individual co- 

stocked before treatment in 5 of the 6 horts of brown trout followed the same Before Chemical Treatment. 
corresponding sampling periods. general pattern as the total production During the 1971 and 1972 fishing sea- 
Greater standing stocks were due pri- of all trout (Table 14). Production of sons, 78 and 74 trout stomachs, respec- 
marily to less angler harvest and more new tissue by the initial cohort of trout tively, were collected and examined. At 

| rapid growth following treatment. stocked after treatment exceeded that least 95% of the stomachs in both 
Total weight of the second cohort of of its counterpart stocked before treat- years were collected between May and 

brown trout stocked before and after ment in five of six corresponding sam- July. Nine food categories in 1971 and 
chemical treatment increased over pling periods. Accumulated produc- eight food categories in 1972 were rep- 
winter and then declined from spring tion by this cohort was 54% greater resented in at least 10% of the 
to fall, respectively (Fig. 4). Biomass than its pretreatment counterpart and stomachs examined (Fig. 5). Trichop- 
of the second cohort stocked after equalled 120.6 kg/ha. tera, Diptera, and Coleoptera were the 

. _ TABLE 14. Production (kg/ha) by the different cohorts of trout present in Seas Branch ae oe oe 
Creek before and after chemical treatment. 

Before Chemical Treatment 

Date 1970 Stock 1971 Stock Other Trout Totals 

Sept. 29, 1970 39.3 7A 46.7 April 19, 1971 
21.3 6.7 28.0 July 19,1971 
3.8 2.2 6.0 Sept. 13, 1971 | 
9.1 37.4 7.0 53.5 May 19,1972 
3.9 9.5 2.9 16.3 July 10,1972 07 2.8 16 51 

Sept. 9,1972 . ° . . 

Accumulated prod. 78.1 49.7 27.8 155.6 

After Chemical Treatment 

Date 1972 Stock 1973 Stock Other Trout Totals 

Oct. 16,1972 
April 23, 1973 35.3 35.3 

33.8 33.8 July 16,1973 
21.9 1.2 23.1 Sept. 26, 1973 

. 18.0 43.0 1.4 62.4 
April 29, 1974 

7.8 18.9 26.7 July 9,1974 3.8 77 115 
Sept. 23, 1974 

Accumulated prod. 120.6 69.6 2.6 192.8
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, —— BEFORE TREATMENT ye \ 
| ——— AFTER TREATMENT / \ 

80 / \ 

only food resources represented in at / \ 
least 30% of the trout stomachs both / \ 
years. Trichopterans consisted primar- 60 /, \ 

ily of Hydropsyche sp. and Brachycen- 9 / \ 
trus sp., dipterans consisted primarily > y Oe 
of tipulids (Antocha sp.). and chiro- ~ ~ / 
nomids, and coleopterans consisted 40 WSN ENT 
primarily of terrestrial ground beetles 
(Carabidae). Amphipoda, primarily 
Gammarus sp., were represented in 20 
27% and 31% of the trout stomachs 
during 1971 and 1972, and were also 
important in the diet. Fish, primarily 
fantail darters (Etheostoma flabel- Op 70 APR JUL SEP MAY 72 JUL SEP . 

lare) and crayfish (Orconectes prop- OcT72 71 73 71 73 71 73 APR 74 72 74 72 74 
inquus), were found in approximately 

20% of the trout stomachs in both | 
years, and due to their large individual _ 

yee ere unportant food items FIGURE 3. Biomass of trout in Seas Branch Creek 
ing the 1973 and 1974 seasons 65 and before and after chemical treatment. 

124 trout stomachs were collected and : 
examined, respectively. Between 80 | 
and 90% of the stomachs were col- 
lected from May through July in both 
years. Ten food categories were repre- | 
sented in 10% of the trout stomachs 

during both years. An increase in the 
frequency of occurrence of the major loo 

taxa of food resources in trout 
stomachs was the most noticeable —— BEFORE TREATMENT 
change following treatment (Fig. 5). 80 TT APTER TREATMENT 
Four invertebrate taxa were repre- | 
sented in at least 40% of the trout | 
stomachs during both years and five 
taxa were present in at least 30% of the 60 
trout stomachs. In addition to Tri- 2 ao" 
choptera, Diptera and Coleoptera, 3 oT vw 
which were the most important food 404 —> oO ye \\ 
resources before treatment, Ephemer- We oo NA 
optera and crayfish were the most im- 7 \ | 
portant food resources. Trichopterans Nowe = 
in trout stomachs consisted primarily 20 
of Hydropsyche, with the formerly 
common genus Brachycentrus infre- 
quently encountered. Dipterans 0 
present were primarily chironomids SEP 70 APR JUL SEP MAY 72 JUL SEP 
and simulids (Prosimulium sp.) with OCT 72 7l 73 7! 73 7l 73 APR 74 T2 74 72 74 

the formerly common genus Antocha 
being rare. Ephemeropterans con- 

a leoptennn Ranihy Carhidas and FIGURE 4. Biomass of matched cohorts of brown 

crayfish, O. propinquus, were again trout stocked before and after chemical treatment. 

commonly encountered. Brachycen- 
trus and  Antocha subsequently 
proved to be the two slowest inverte- _ 

brate taxa to recover from chemical examined in one of the two years fol- Gastropods were not represented in 

treatment, accounting for their infre- lowing treatment, and were also impor- even 10% of the trout stomachs ex- 

quency in trout stomachs in 1973 and tant supplemental food resources (Fig. amined prior to treatment. Fish were 
1974. 5). Major components of these taxa in- absent in the trout diet during the first 

Amphipoda, Hemiptera, Hymenop- cluded Gammarus sp., water boatman year following treatment and were well 
tera, and Gastropoda were represented (Corixidae), ants (Formicidae), and below their former frequency in trout 

16 in at least 30% of the trout stomachs snails of the genus Physa, respectively. stomachs during the second year, too.
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30 THE SPORT FISHERY 

| During 1971-73 the opening and 
closing of the trout fishing season oc- 

O curred on the second Saturday in May 
I97I and on September 15, respectively. 

Season length varied from 126 to 131 
days. In 1974 the fishing season opened 

iOoO 9 the first Saturday in May and closed on 
> ® September 30. Season length was 150 
5 o 3 ° © days. The partial creel census was con- 

, ty @ 2 .5. & ¢ § 3&8 ducted on 45 days in 1971, 1972, and 
O £ § $ €@ « & % € 1973 and on 50 days in 1974 for an 
Z = o.)6hCUDlmlUC ECS a 2 ® average of 35% of each fishing season. © uJ Oo 6 a4 tt lu GO =z 
r 5O During the two years before treat- 
r ment, 1971 and 1972, an average of 
> 30 21% of the trips, 26% of the fishing 

3 pressure, and 32% of the catch were 
O made on opening weekend (Table 15). 

| Ub After treatment, in the 1973 and 1974 

Oo O fishing seasons, an average of 22% of 

> i972 the trips, 24% of the fishing pressure, 
© o and 42% of the catch were made on 
z 9 + 5 s o o opening weekend. Over half the total 
WS 100 2 : 5 ° o c = 3 5 fishing pressure and catch occurred in 
Oo 5 a 86 e@ ¢€ 2 oO ¢ 2 4 May during all four years. Between 

LJ ® § $ ¢€ & € §& @ 2 45% and 67% of the total number of . 
or S & g§ 2 5 2? 8 & fishing trips were also made in May. 

The fishery itself was extremely lo- 
- calized both before and after chemical 

/ | < 504, 7 Be oe a | treatment (Fig. 6). An average of a 
Ss) 81.5% of the anglers fishing the stream 
o prior to treatment and 83.5% of the 

Ld 30 anglers fishing the streams after treat- 
| ment lived within a 30 mile radius. An 

; a ~] average of 70.5% of the anglers before 
O | and after treatment lived within a 10 

3 1973 mile radius. 

During 1978, the first year following 
° chemical treatment, trout harvest de- 

> = clined severely along with modest de- 
lOO 5s gs 4 o os = cline in the catch rate. (Table 16). 

= co oo «£ 2 s a sv Large trout, >305 mm, were not 
Q — E Rd o a a Oo =c 
2 = >. S & 2 E £ 3S present and some of the more profi- 
= E a4 2 a2 6 2 S §&5 *# cient local anglers, who preferred trout 

cw eo Oo ° = & of this size or at least the opportunity 
to fish for them, did not fish Seas 

50 7 Branch Creek. On the other hand, an 

increase in the number of first time or 
30 “novice” anglers fishing Seas Branch 

Creek occurred. Most of these “novice” 
anglers were encountered in the vicin- 

0 ity of the spillway pool below P.L. 566 
1974 structure 5 and were initially attracted 

to the rainbow trout fishery in the up- 
stream impoundment. Few brown 
trout were caught from the spillway 

FIGURE 5. Frequency of occurrence of food re- pool after opening weekend but anglers 
sources found in at least 10% of trout stomachs ex- continued to be attracted to it when 
amined before chemical treatment (1971-72) and fishing the impoundment. This is one 
after chemical treatment (1973-74). reason why the number of angler trips 1 ]



and fishing pressure in 1973 were 
maintained more equitably than the 
harvest and catch rate. In 1974 some of 
the more proficient local anglers began . 
to fish the stream again because large | 1971 i972 

| trout were again available. All aspects out of state 
of the sport fishery improved while the 3% 
number of fishing trips as well as the 30 miles 

fishing pressure were the highest ob- > 
served in the study. Overall, in the two 30 miles 7 

years following treatment, the total 24%o < 
number of fishing trips and total IO miles . 3 

fishing pressure were 20% and 6% Es/ 61% < lOmiles 80% 
greater, respectively, than in the two , | 

years prior to treatment. Total harvest | 
| declined 36%, however, and the aver- 

age catch rate declined from 0.7 BEFORE CHEMICAL TREATMENT 
trout /hr. to 0.4 trout/hr. 

I973 I974 

FORAGE FISH POPULATIONS out of state 

Eighteen species of fish other than 30 miles " 
trout were captured and identified 17% Io- 
from the four minnow stations in Seas so miles 30 miles 
Branch Creek. Three additional spe- 13% I3% ) 
cies were captured and identified from | 

other portions of the stream, thus in- <10 miles 70% / <l0 miles 71% 
creasing the total number identified to 
21 (Table 17). 

Before Chemical Treatment. 
Forage fish populations in Section B, AFTER CHEMICAL TREATMENT | 

the lower half of the study zone, ranged 
from a high of 347,000/ha in Septem- , 

ber 1972 (Tables 18 and 19). Forage 7 ) 

| fish in Section A, the upper half of the FIGURE 6. Origin of angler trips made to Seas 
study zone, were roughly half as abun- Branch Creek, 1971-74. (Distances are straight line 
dant, with a high of 163,842/ha in Sep- radu from the stream.) 
tember 1970 and a low of 64,241/ha 

TABLE 15. Chronology of fishing pressure and harvest during the 1971-74 fishing seasons on 

Seas Branch Creek. 

1971 1972 

Fishing Pressure Fishing Pressure 
Time of Season Trips Hrs. Harvest Trips Hrs. Harvest 

Opening weekend 50 153.0 184 73 146.0 88 
Remainder May 66 142.0 142 151 267.0 134 
June - mid-July 95 157.5 173. 84 153.0 31 
Mid-July - Sept. 44 94.0 56 27 45.0 18 

TOTALS 255 546.5 555 335 611.0 271 

1973 1974 
Fishing Pressure Fishing Pressure 

Time of Season Trips Hrs. Harvest Trips Hrs. Harvest 

Opening weekend 66 120.0 63 98 186.0 : 149 
Remainder May 78 164.5 18 136 190.0 141 

June - mid-July 79 177.5 23 144 187.0 29 

Mid-July - Sept. 51 66.5 34 100 150.5 70 

TOTALS | 274 527.5 107 A478 713.5 389 

18



latus) comprised from 89% to 97% of 
the total weight present during each of 

TABLE 16. Angling pressure and harvest statistics for the 1971-74 the population inventories. 
trout fishing seasons on Seas Branch Creek. In order of decreasing numerical 
———_ Se —,_———w—ooo0:-0 importance, fantail darter, blacknose 

No. Angling Tot. Pressure Total Catch/ dace, slimy sculpin (Cottus cognatus) , 
— Year Trips, ss (ar/ha) Harvest = Hour brook stickleback, and central stone- 

roller were the most consistently abun- 
es : oho 509 one o 4 dant fishes in Section A. These species 

comprised from 75% to 98% of the 
CHEMICAL TREATMENT — Oct. 1972 populations present during the popu- 

1973 274 259 138 0.3 lation inventories. The white sucker, 
1974 478 345 389 0.5 fantail darter, central stoneroller, 

eS blacknose dace, and slimy sculpin com- 
prised from 82% to 92% of the total 
weight present. , 

Considering both numbers and bi- 
omass, the fantail darter, central 

stoneroller, blacknose dace, and white 
sucker were the most important fishes 
in the entire study zone of Seas Branch 

TABLE 17. Other fish species found in Seas Branch Creek before and Creek. The slimy sculpin was common 
after chemical treatment. only in Section A and was important in 

this reach of stream. The brook stickle- 
ae back and johnny darter were generally 

Common Name** Scientific Name** abundant, especially in Section B, but 
oe were unimportant in terms of biomass. 

Fantail darter Etheostoma flabellare Rafinesque The creek chub was important in terms 
Johnny darter Etheostoma nigrum Rafinesque of biomass, particulary in Section B, 

Blacknose dace Rhinichthys atratulus Hermann but was not as abundant as any of the 
Longnose dace Rhinichthys cataractae Valenciennes previously cited species. " 

Seerasetnty Gace Ghrosomunerythrogurey Rafincon After Chemical Treatment. itl 
Central stoneroller Campostoma anomalum pullum Rafinesque movement of forage fish into Seas 
Creek chub Semotilus atromaculatus Mitchell Branch Creek occurr ed dur Ing the first 
Hornyhead chub Hy bopsis biguttata Kirtland five weeks following chemical treat- 

| White sucker Catastomus commersoni Lacepede ment. Sixty-three fish of four different 
Northern hog sucker Hypentelium nigricans Lesueur species were captured in a double run 
Slimy sculpin Cottus cognatus Richardson electro-fishing survey of station 35 in 
Brook stickleback Eucalia inconstans Kirtland November 1972. This was the lower- 

_ | Bluntnose minnow ————_—_—_—_—__—s&Pimephales notatus Rafinesque —__ | most forage fish station, located 0.7km == eC 
Fathead minnow Pimephales promelas Rafinesque above the mouth of Seas Branch Creek 
Golden shiner* Notemigonus crysoleucas Mitchell (Fic. 2). Th tral st Il ; 
Central mudminnow* Um bra limi Kirtland JB Ae ne Centra’ stoneroler com | Madtom Noturus sp. prised 92% of the catch. The three 
Black bullhead Ictalurus melas Rafinesque other species captured included the 
Bluegill Lepomis macrochirus Rafinesq ue blacknose dace, creek chub, and fat- 
Common shiner Notropis cornutus Mitchell head minnow (Pimephales promelas). | 

ees The white sucker was captured in a 
*Found only after chemical treatment and represented by only one single run electrofishing survey of an 

individual. ae additional 400 m upstream. Forage fish 
** Common and scientific names from Hubbs and Lagler (1958). became progressively less abundant | 

upstream and no fish were seen in the 
last 200 m surveyed. 

Unseasonably warm weather, rain, 
| and melting snow increased the vol- 

ume of Seas Branch Creek beyond the 

capacity of the culvert-type fish barrier 
| in early March 1973. Excess water 

in May 1972. Populations in both sec- toma flabellare), central stoneroller = flowed over the emergency spillway | 
tions were generally higher in the fall (Campostoma anomalum), blacknose and eroded it to near stream level. Up- 

than in the spring due to the recruit- dace (Rhinichthys atratulus), brook stream migration of forage fish past the 
ment of new year classes into the stickleback (Eucalia inconstans), and barrier was not evident but consider- 
population. johnny darter (Etheostoma nigrum) able expense was necessary to repair 

Total biomass of forage fishes were the most consistently abundant the damage. Also in conjunction with | 
ranged from 1,445 kg/ha to 550 kg/ha fishes in Section B. Together they com- the heavy runoff, the impoundment be- 
in Section B and from 748 kg/ha to 451 prised from 89 to 96% of the popula- — hind P.L. 566 structure No. 4 over- 
kg/ha in Section A. These ranges par- tions present during the four popula- flowed and flushed thousands of blue- | 
alleled the high and low numerical tion inventories. Fantail darter, central gill (Lepomis macrochirus) down into 

populations in each section. stoneroller, white sucker (Catostomus the study zone. However, most blue- 

In order of decreasing numerical commersoni), blacknose dace, and gills were removed during the spring | | 
importance, fantail darter (Etheos- creek chub (Semotilus atromacu- _ electrofishing survey for trout in 1973. 19 |
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Erosion of the emergency spillway in 1973 (left) 

| | and slumping and collapse of the dike in 1974 
| (right) created unanticipated problems, which can 

be avoided with proper engineering and 
construction. 

In April 1973, six months following stickleback and creek chub had in- ment. The fantail darter and blacknose 

chemical treatment, 13 forage fish spe- creased rapidly, however, and together dace were the most abundant species 

cies (excluding bluegill) comprised a comprised most of the population and but the creek chub, central stoneroller, 

density of 12,223/ha and a standing biomass. The blacknose dace was the and white sucker comprised most of 

stock of 145 kg/ha in Section B (Table dominant species and was more abun- the biomass. The golden shiner 

20). The central stoneroller, fathead dant than at any time during the study. (Notemigonus crysoleucas) was col- 

minnow, and white sucker comprised The creek chub was the only other spe- lected for the first time. Blacknose 

over 93% of both the population and cies approaching its pretreatment dace was the only species approximat- 

biomass. The central mudminnow density. ing its abundance before treatment. 

(Umbra limi) and black bullhead Above the fish barrier, in Section A, In Section A, brook stickleback and 

(Ictalurus melas) were captured for bluegill, brook stickleback, and slimy slimy sculpin comprised a density of 
the first time during the study. How- sculpin comprised a population of 3,385/ha and a biomass of 2 kg/ha in 

ever, the black bullhead had occasion- 8,328/ha with a biomass of 16 kg/ha in April 1974. This was 4% of the average | 

ally been seen in the stream prior to September 1973. This was 6% of the spring density before treatment and 

treatment. The density and standing _ average fall population density before —_ less than 1% of the average spring bio- 

stock of forage fish was equivalent to treatment and 2% of the average fall © mass. Most of the population and bio- 

7% of the average spring density and biomass. Small brook stickleback com- mass was comprised of brook 

19% of the average spring biomas prised most of the population and bio- sticklebacks. 

before treatment. mass. Most of them appeared to be the Two years after chemical treat- 

Only five forage fish species (ex- result of a successful year class pro- ment, in September 1974, forage fish in 

cluding bluegill) were captured in Sec- | duced by apparent survivors of chemi- _—_ Section B equalled 184,786/ha and had 
tion A of Seas Branch Creek in April cal treatment. a biomass of 693 kg/ha (Table 21). 

1973. A density of 100/ha was less than During early March 1974 unseason- This was 67% of the average fall popu- 

1% of the average spring density prior ably warm weather and melting snow lation before treatment and 66% of the 

to treatment. Total biomass was once again created problems. Partial average standing stock. The fantail 

negligible. thawing of ground frost, saturated soil darter, creek chub, white sucker, 

One year after treatment, 12 forage conditions and high water caused the blacknose dace, and central stoneroller 

fish species (excluding bluegill) com- southwest end of the earthen dike sup- | were the most important species. 

prised a density of 198,101/ha and a porting the fish barrier to collapse. Re- Numbers of creek chubs and johnny 

biomass of 514 kg/ha in Section B (Ta- pairs were made within three days but darters had increased since spring and 

ble 20). This was 71% of the average migration of some forage fishes into | were more abundant than before treat- 

fall density before treatment and 49% Section A was later indicated during ment. Brook sticklebacks and white 

of the average fall biomass. All species the trout population inventory in suckers were similar to their pretreat- 
captured before treatment were again April. At that time a few central stone- ment densities. 
present. Bluegills were no longer abun- rollers and creek chubs were observed Numbers of forage fish in Section A 

dant due to intensive removals during in the first 400 m of stream above the equalled 29,357/ha in September 1974 

the spring and summer trout popula- fish barrier. while the total biomass was 33 kg/ha. 

tion inventories. Populations of central In April 1974 14 forage fish species This was 22% of the average fall den- 

stoneroller, white sucker, and fathead comprised a population of 53,898/ha sity and 5% of the average fall biomass 

minnow, the three most abundant spe- and a biomass of 206 kg/ha in Section before treatment. Five species were 

cies in the spring, had declined and B (Table 21). This was 30% of the av- present but brook stickleback com- 

were relatively unimportant. Numbers erage spring density and 26% of the prised most of the population and bio- 

20 of blacknose dace, fantail darter, brook average spring biomass before treat- | mass. The creek chub and blacknose



TABLE 18. Forage fish populations above and below the fish barrier site before chemical treatment — spring and fall, 1970. 
eee 

ABOVE FISH BARRIER SITE (SECTION A) 
! 

April 1970 September 1970 
Population C. I. Density Biomass Population C. 1. Density Biomass | 

Species Estimate (x =0.95) (no./ha) (kg/ha) Estimate (X= 0.95) (no./ha) (kg/ha) 

Fantail darter 3,380 2,672-4,175 | 48,286 115.9 6,929 5,097-8,920 98,986 178.2 
Central stoneroller 1,072 862-1,432 (15,314 102.6 645 396-1,400 9,214 131.3 
Blacknose dace 1,107 989-1253 15,814 96.5 1,320 1,070-1,525 18,857 86.7 Longnose dace 

Creek chub 309 191-725 4,414 74.2 461 322-824 6,586 81.7 Hornyhead chub 
White sucker 107 61-373 1,529 35.2 490 406-651 7,000 200.9 
Johnny darter 100 58-325 1,429 3.0 396 303-575 5,657 10.2 
S. redbelly dace 14 - 200 - 36 19-154 514 1.8 
Hogsucker - - - - 1 - 14 - 
Fathead minnow 2 9g 81 56-155 1,157 3.2 Bluntnose minnow | 
Brook stickleback 721 523-1,062 10,300 13.4 726 378-2,000 10,371 11.4 
Slimy sculpin 553 - 7,900 60.0 384 322-512 0,486 42.8 

TOTALS 7,365 105,215 500.8 11,469 163,842 748.2 
Te eeeeeeeeeSeSeSSeSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeee 

BELOW FISH BARRIER SITE (SECTION B) 
ee 
Fantail darter 11,475 - 143,438 344.3 17,660 . 220,750 397.4 Central stoneroller 3,600 2,515-4,360 45,000 301.5 2,964 2,283-4,255 37,050 528.0 
Blacknose dace 2,827 2,.248-3,229 35,338 215.6 2,135 1,915-2,381 26,688 122.8 Longnose dace 

Creek chub 289 246-355 3,612 60.7 211 170-303 2,638 32.7 Hornyhead chub | 
White sucker 215 173-296 2,688 61.8 704 585-869 8,800 252.6 
Johnny darter 413 270-850 6,162 10.8 1,646 1,250-2,368 20,575 37.0 
S. redbelly dace 192 158-265 2,400 9.6 352 246-607 4,400 15.4 
Hogsucker - - : - - 9 - 112 20.0 - 
Fathead minnow 502 308-1,267 6,275 17.6 Bluntnose minnow | | 
Brook stickleback 840 573-1,575 10,500 13.7 1,577 1,245-2,108 19,712 21.7 

TOTALS 19,851 248,138 1,018.0 27,760 347,000 1,445.2 
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TABLE 19. Forage fish populations above and below the fish barrier site before chemical treatment — spring, 1972 and fall, 1971. 

ABOVE FISH BARRIER SITE (SECTION A) 

May 1972 September 1971 
Population C. I. Density Biomass Population C. I. Density Biomass 

Species Estimate (x= 0.95) (no./ha) (kg /ha) Estimate (x= 0.95) (no./ha) (kg/ha) 

Fantail darter 1,860 1,587-2,288 26,571 47.8 4,238 3,769-4,942 60,543 96.9 
Central stoneroller 120 75-295 1,714 23.8 329 200-693 4,700 83.2 

Blacknose dace 269 157-611 3,843 24.2 733 654-845 10,471 61.8 
Longnose dace 

Creek chub 55 38-109 786 15.6 79 51-200 1,129 26.9 
Hornyhead chub 
White sucker 243 153-460 3,471 254.8 425 331-604 6,071 234.3 
Johnny darter 3 - 43 0.1 113 85-185 1,614 3.2 
S. redbelly dace 32 20-180 457 1.9 13 - 186 0.7 
Hogsucker | - - : - 3 - 43 : 

Fathead minnow 782 611-983 11,171 16.6 30 14-350 4.29 1.8 
Bluntnose minnow 
Brook stickleback 208 138-427 2,971 2.4 760 517-1,587 10,857 10.9 
Slimy sculpin 925 732-1,178 13,214 63.4 777 643-971 11,000 55.0 

TOTALS 4,497 64,241 450.6 7,493 107,043 574.7 

BELOW FISH BARRIER SITE (SECTION B) 

Fantail darter 6,457 - 80,712 145.3 11,401 - 142,512 228.0 | 
Central stoneroller 351 284-452 4,388 61.0 375 272-625 , 4,688 83.0 

Blacknose dace 455 391-562 5,688 35.8 794 693-921 9,925. 58.6 
Longnose dace 

Creek chub 186 145-271 2,325 52.8 167 133-235 2,088 49.7 
Hornyhead chub 
White sucker 257 227-348 3,212 235.8 350 269-503 4,375 168.9 
Johnny darter 333 206-756 4,162 7.1 803 571-1,333 10,038 20.1 
S. redbelly dace 38 30-59 A475 1.9 210 164-306 2,625 9.2 
Hogsucker 56 - 700 - 1 - 12 - 

Fathead minnow 409 373-564 5,112 7.6 387 268-670 4,838 20.3 
Bluntnose minnow | 
Brook stickleback 255 200-479 3,188 2.6 2,083 1,659-2,720 26,038 26.0 
Redside dace 1 - 12 - - - - - 

TOTALS 8,798 109,974 549.8 16,571 207,139 663.8



TABLE 20. Forage fish populations in the two minnow stations above and below the fish barrier in 1973, following chemical treatment. | 

: 
ABOVE FISH BARRIER (SECTION A) 

SSS 

April 1973 | September 1973 
Population C. 1. Density Biomass Population C. I. Density Biomass 

Species Estimate (x= 0.95) (no./ha) (kg/ha) Estimate (x= 0.95) (no./ha) (kg /ha) 

Bluegill Abundant* - - - 3 - 43 - 
Brook stickleback 2 - 29 - 579 479-748 8,271 15.7 | 
Fathead minnow 2 - 29 - 0 - - - 
Slimy sculpin 1 - 14 - 1 - 14 - 
White sucker 1 - 14 - 0 - - - 
Madtom 1 - 14 - 0 - - - 

TOTALS 7 100 583 8,328 15.7 

! 
BELOW FISH BARRIER (SECTION B) | 

aE EEE eee | Fantail darter 45 0-93 —~662 1.0 4,962 4,155-5,748 62,025 62.8 
Central stoneroller 506 488-604 6,325 68.8 747 611-1,009 9,338 57.9 
Tacknose dace 6 75 7,201 5,843-9,244 90,012 243.1 ngnose dace | 
Creek chub Hornyhead chub 12 6-18 150 - 1,274 1,044-1,556 15,925 60.5 
White sucker 115 77-460 1,438 65.2 146 111-230 1,825 48.9 
Johnny darter 0 - - - 89 61-196 1,112 2.1 
S. redbelly dace 0 - | - - 23 15-90 288 0.7 
Hog sucker 1 - - 12 - 0 - - - 
pathead minnow 285 223-394 3,562 10.2 10 2-18 125 0.5 untnose minnow 

Brook stickleback 4 - 50 - 1,375 1,185-1,657 17,188 32.6 
Redside dace 2 - 25 - 3 - 38 - 
Central mudminnow 1 - 12 - 0 - - - 
Black bullhead 1 - 12 - 0 - - - 
Bluegill Abundant * - - - 18 0-42 225 - 

TOTALS 978 12,223 145.2 15,848 198,101 514.5 

* A population estimate of 6,471/ha with a biomass of 535/ha was made in April at minnow station 15 only. 
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TABLE 21. Forage fish populations in the two minnow stations above and below the fish barrier in 1974, following chemical treatment. 

ee 

ABOVE FISH BARRIER (SECTION A) 

ce 

April 1974 September 1974 

Population CLI. Density Biomass Population C.I. Density Biomass 

Species Estimate (x = 0.95) (no./ha) (kg/ha) Estimate (x = 0.95) (no. /ha) (kg/ha) 

Brook stickleback 236 - 3,371 2.1 1,926 - 27,514 33.1 

Central stoneroller 0 - - - 118 - 1,686 - 

Slimy sculpin 1 - 14 - 8 - 114 - 

Creek chub 0 - - - 2 - 29 - 

Blacknose dace 0 - - - 1 - 14 - 

TOTALS 237 3,385 2.1 2,055 29,357 33.1 

a 

| BELOW FISH BARRIER (SECTION B) 

a 

Fantail darter 2,434 2,083-3,043 30,425 48.7 4,717 4,076-5,348 58,962 141.5 

Central stoneroller 178 149-240 2,225 16.5 641 508-867 8,012 114.6 

Blacknose dace 1,208 954-1,647 15,100 30.2 1,385 1,270-1,635 17,312 90.0 
Longnose dace 

Creek chub 282 239-349 3,525 31.7 1,769 1,643-2,024 22,112 157.0 
Hornyhead chub 
White sucker 44 - 550 75.6 2,703 2,440-3,101 33,788 111.6 

Johnny darter 16 - 200 0.2 1,805 1,470-2,290 22,562 49.6 

S. redbelly dace 0 - - - 75 58-127 938 2.2 

Hog sucker 1 - 12 - 3 | - 38 - | 

Fathead minnow 66 825 1.8 52 43-104 650 1.5 
Bluntnose minnow 

Brook stickleback 81 54-216 1,012 1.6 1,633 1,436-1,947 20,412 24.5 

Redside dace 1 - 12 - 0 - - - 

Golden shiner 1 - 12 - 0 - - - 

TOTALS 4,312 53,898 206.3 14,783 ' 184,786 692.5 

ce



dace were found for the first time since 
treatment. The central stoneroller was 

the second most abundant species but | 
individuals were small, presumedly the 

result of successful spawning of a few 4 ° 

adults seen in Section A shortly after 5 . 
collapse of the earthen dike in April Pantin Al | 

1974. l2 ° HU i 7172 6971 7072 737473 OL 7374 

An additional electrofishing survey 3 MAY AUG NOV FEB | MAY AUG NOV FEB 
was conducted in Section A in May 2 | 
1976, 3.5 years after treatment, to de- 2"? | 
lineate further the chronology of the *e : | 

buildup of forage fishes (Table 22). Bg | 
Forage fish density was only 14% of z | 
the average pretreatment density and ws : 
the standing stock was only 5% of the Wg 
average pretreatment biomass. The = 
fathead minnow and brook stickleback a 
were the most abundant species, with 24 | 
the fathead minnow comprising over q 
half the biomass. = 

| In summary all forage fish species . 

present before chemical treatment 
were again present below the barrier 0 
one year after treatment. In that sec- O69 wO7O eC O7l FEB Moro NOV FEB WN O73. NOV FEB WN Oa NOV 

tion, both density and biomass re- SAMPLING DATES 
turned to two-thirds their former level 
by the end of two years. In contrast, 

only eight of 13 species present before | | 

| eaement were po veare. above the oor FIGURE 7. Mean numbers of invertebrates /m? col- 

tantly, both density and biomass were lected in eight transects sampled each quarter from 

still relatively insignificant above the Seas Branch Creek and their 95% confi aence 
barrier, and the smaller species, fat- limits. 
head minnow, brook stickleback, etc., 
were the most abundant species. 

THE INVERTEBRATE : 
COMMUNITY TABLE 22. Forage fish populations in the two minnow stations 

above the fish barrier in May 1976. 

- Total Benthos. Fifty-nine taxa of I 
aquatic invertebrates were identified Species Population Density Biomass 
from Seas Branch Creek (Table 23). Species Estimate* (no. /ha) (kg/ha ) 
The dominant forms, in order of de- a 
creasing abundance, were Trichoptera Fathead minnow 575 8,214 16.7 
(caddisfly) — Hydropsyche sp. and Brook stickleback 156 2,229 2.6 
Brachycentrus sp.; Diptera-Chiro- Central stoneroller 47 671 7.7 
nomidae (midges) and Antocha sp. Slimy sculpin 25 357 5.7 
(cranefly) ; Coleoptera-Optioservus sp. Giuntnose minnow 5 1 ” . reen sunfish 5 71 - 
(riffle beetle); Ephemeroptera Creek chub 3 43 . 
(mayfly)-Baetis sp. and Stenonema Bluegill 9 29 . 
sp.; and Amphipoda-Gammarus sp. 
(scud.) TOTALS 818 11,685 32.7 

A weak trend in overall invertebrate ee 
abundance from low mean densities* * Estimates made using the removal method (Zippin 1958) 

in May to progressively higher mean 

densities in August, November and 
February-March was evident before 
chemical treatment (Fig. 7). Mean 
density ranged from 2,875/m? in May, 
1972 to 7,443/m? in early March 1970. 

A sharp decline in abundance oc- 
curred following chemical treatment in ber, five weeks after treatment, was treatment levels in May 1973 (seven 
October 1972. Mean density in Novem- 2,542/m*. This was not only the lowest months after treatment). Mean den- 

density observed during the study but sity throughout the remainder of the 
it was also significantly different from study remained greater than in corre- 

*Mean density is actually a derived mean the mean density in all other Novem- sponding sampling periods before 

obtained by transforming the arithmetic ber sampling periods. Mean density treatment. Most taxa recovered or sur- 
mean of transformed counts (i.e., log x + 1) improved consistently during the next passed their former abundance within 
back to the original scale (Elliot 1971: 38). year surpassing corresponding pre- 10-12 months (Table 24). 25



| Trichoptera (caddisflies). Cad- 

disflies were the most numerous in- 
vertebrates in the stream prior to 

chemical treatment and were repre- 
TABLE 23. Macroinvertebrate taxa present in Seas Branch Creek. sented by 13 genera within 10 different 

a families (Table 23). Mean density was 

TRICHOPTERA (caddisflies) PLECOPTERA (stoneflies) lowest during May, increased through 

| Brachycentridae Perlodidae August and November and peaked in 
- Brachycentrus* Isoperla February-March (Fig. 8). Mean den- 
ydro psychidae 23 
Hydropsyche* COLEOPTERA (beetles) ny range, from 882/m mee 1972 

Hydroptilidae Elmidae 0 v,004/mM" In early Niarc 
Ochrotrichia Optioservus* Hydropsyche sp. and Brachycen- 

Limnephilidae Dubiraphia trus sp. were the two most important 

Pycnopsyche | Dytiscidae genera of caddis and comprised an av- 
Neophylax | Agabus erage of 64% and 32%, respectively, of 

| omnephis . Psephenidae the trichopterans present in quarterly 
Cl Hyd Pa 7 samples (Appendix, Table 25). Glos- 

Hel; Ossosoma yeropanidae sosma sp., Helicopsyche sp., and 
elico psychidae Hydrobius one 
Helicopsyche | Ochrotrichia sp. were three other com- 

Lepidostomatidae HEMIPTERA (true bugs) monly occurring genera which, collec- 
Lepidosto ma Corixidae tively, accounted for most of the re- 

Psychomyiidae Sigara maining population. 

Psychomyia ' Belostomatidae Mean densities of Hydropsyche and 
Philopotamidae Belostoma Brachycentrus increased progressively 

P chinar ra dia Gerridae from seasonal lows in May to seasonal 
olycentro poaidae : ‘ . ‘ 

Nyctiophylax MEGALOPTERA (alderflies) fighs de eer ce Ce. 8). 
Polycentropus Sialidae zenerally lo or during the ene was 

Sialis e summer 

EPHEMEROPTERA (mayflies) | sampling periods (May, August) and 
Baetidae ODONATA (dragonflies) higher during the winter sampling pe- | 

Baetis* Coenagrionidae riods (November, February). Seasonal 
Heptageniidae | Argia abundance of Ochrotrichia was just 

enonema the opposite with mean densiti 
| Ephemerellidae AMPHIPODA (scuds, sideswimmers ) higher during summer and lower dur. 

Ephemerella Gammaridae ing winter. A distinct pattern of ab 
Caenidae Gammarus* 8 , S pa of adun- 

Caenis Talitridae dance was not apparent for Glossosoma 

Leptophlebiidae Hyalella (Appendix, Table 26). _ 
Leptophlebia A precipitious decline in the caddis- 

Tricorythidae HIRUDINEA (leeches) fly population occurred as a result of 

Tricorythodes Erpobdella chemical treatment with little recovery 

Siphlonuridae Glossiphonia apparent during the first seven months _ 

: Isonychia OLIGOCHAETA (Fig. 8). In August 1973, ten months 

. epee after treatment, mean density re- 
DIPTERA (true flies) Tubificidae d | and th h h 

Chironomidae* turne: to normal and t roug! out the 

Tipulidae NEMATOMORPHA remainder of the study was similar to 

Antocha * Gordius or slightly greater than in correspond- 

Dicranota ing sampling periods before treatment. 

Tipula TRICLADIDA Mean density ranged from 250/m? in 
C Hexato ma Plancria November 1972 to 3,750/m? in Novem- 

erato pogonidae ber 1973. 

Si oar ohus NEMATODA Declines in both the Hydropsyche 

Ptychopteridae GASTROPODA (snails) and Brachycentrus populations oc- 
curred as a result of the antimycin 

Ptychoptera Physa wy 
Muscidae treatment but the resilience of each ge- 

Limnophora PELECYPODA (clams) nus differed greatly (Fig. 8). Mean 
Empididae Piscidium density of Hydropsyche was back to 
Psychodidae normal in August 1973, 10 months af- 

Rha, ericoine HYDRACARINA (watermites) ter treatment, and reached an all time 

agionidae high three months later in November. 

, Atherix DECAPODA (crayfish) Mean densities remained higher 
Simuliidae Orconectes* th . 

ae roughout the remainder of the study 
Prosimulium ; . . : 

Dolicho podidae than in corresponding sampling peri- 

Tabanidae ods before treatment. Mean density of 

Tabanus Brachycentrus did not approach pre- 

Chryso ps treatment levels until August and No- 
BD a vember, 1974, 22 and 25 months after 

ominant taxa treatment, respectively. Even then, 
mean densities were below correspond- 
ing mean densities before treatment al- 
though differences were not significant. 

26 Jacobi and Degan (1977) observed



TABLE 24. Chronology of recovery to pretreatment levels of aquatic invertebrates after treatment with | 
antimycin in Seas Branch Creek (10-61 ppb/8 hr). 

MONTHS AFTER TREATMENT 
0 1.5 4.0 7.0 10.0 13.0 16.0 19.0 22.0 25.0 

Total Invertebrate Density | <> 
Invertebrate Taxa 
Trichoptera: Hydropsyche sp. <> 

Brachycentrus sp. | !—> 
Glossosoma sp. <> 
Helicopsyche sp. <> 
Ochrotrichia sp. <-> | 

Diptera: |§Chironomidae <-> | 
Antocha sp. <> ? 
Prosimulium sp. 

Coleoptera: Optioservus sp. <—> | 
Ephemeroptera: Baetis sp. <> 7 | 

Stenonema sp. <> | 
Amphipoda: Gammarus sp.* <__ | 
Annelida: MHirudinea <> 7 
Plecoptera: Jsoperla sp. <-> : 
Gastropoda: Physa sp. | . | 
Decapoda: Orconectes sp.* No Apparent Decline 

*Sampling procedures and/or apparatus were not designed to effectively sample this taxon.\ Consequently, results 
are negatively biased. | 

similar reactions of Hydropsyche and between sampling periods. Mean den- ent from them in from one to eight of 
Brachycentrus in Seas Branch Creek sity ranged from 882/m? in February the nine sampling periods. Mean den- 
but a five month pretreatment study 1972 to 1,832/m? in early March 1970 sity ranged from 880/m? in November 
period prevented quantitative delinea- (Fig. 8). 1972 to 3,650/m? in May 1973. 
tion of the complete recovery period. Chironomidae (midges) and Tipu- The chironomid population showed 

| Populations of Glossosoma, lidae (cranefly) were the most impor- no adverse affects following chemical : 
Helicopsyche, and Ochrotrichia also tant families, comprising an average of treatment but began to increase, filling 
declined following chemical treatment 49% and 48%, respectively, of the niches vacated by less tolerate in- 
(Appendix, Table 26). Mean densities dipterans present in quarterly samples vetebrates. Mean density in November 
of Glossosoma and Helicopsyche re- (Appendix, Table 27). The only con- 1972, five weeks after treatment, was 
turned to pretreatment levels in May sistent trend in the mean density of slightly greater than in the preceding 
1973, seven months after treatment, chironomids was a seasonal low in No- August sampling period and substan- 
and remained similar to or slightly vember (Fig. 8). A consistently high tially greater than the mean density in 
greater than their respective mean mean density of tipulids occurred in both of the two previous November 
densities in corresponding sampling November while a consistently low sampling periods (Fig. 8). Mean densi- 
periods before treatment. Ochrotrichia mean density occurred in May. Four ties in February and May 1973 were 
were still below their pretreatment genera of tipulids were identified but greater than in all sampling periods 
population densities in May 1973. Antocha sp. was the dominant genus before treatment and in most instances 
However, in August they were the most and will be considered synonymously were significantly different. Densities 
abundant caddis in the benthos with a with the Family. returned to more “normal” levels in 
mean density more than 25 times Dipterans became the most abun- August, 10 months after treatment, 
greater than at any time before treat- dant invertebrates in the streams fol- but remained generally higher than 
ment. Their prominence was short- lowing chemical treatment and as a before treatment throughout the re- 
lived though as mean densities whole exhibited little, if any, adverse mainder of the study. Jacobi and 
throughout the remainder of the study affects. Mean density in November Degan (1977) observed a sharp peak in 
were similar to their respective mean 1972, five weeks after treatment was the biomass of chironomids in Seas 
densities in corresponding sampling the second lowest recorded during the Branch Creek in December 1973, fol- 
periods before treatment. study and the lowest recorded follow- lowed by subsequent peaks in May 

Diptera (true flies). Dipterans ing treatment (Fig. 8). However, it was 1973 and 1974. 
were second in abundance to caddis- not significantly different from the In contrast to the positive response 

| flies in Seas Branch Creek before treat- mean density in any of the sampling by the chironomids, a marked decline 
ment, with 12 families and 12 genera periods before treatment. Mean densi- occurred in the tipulid (i.e., Antocha) 
being represented (Table 23). A con- ties in February and May 1978 and in population as a result of chemical 
sistent seasonal pattern of abundance August 1974 were greater than mean treatment (Fig. 8). Mean densities in 
was not evident and there were no sig- densities in all sampling periods before November 1972 and February and Au- 
nificant differences in mean densities treatment and were signficantly differ- gust 1973 were less than and signifi- 2]
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—— Baetidae (Baetis sp.) 
---— Heptageniidae (Stenonema sp.) 
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FIGURE 8. Mean density of invertebrates collected / 
in quarterly benthos samples in the study zone of 

Seas Branch Creek. 
~~ 

cantly different from mean densities in or exceed their mean density in corre- Simulidae (blackflies) were repre- 
all previous and subsequent corre- sponding sampling periods before sented by Prosimulium sp. and com- 
sponding sampling periods. Not until treatment. After two years, Jacobi and prised an average of only 0.4% of the 
August and November 1974, 22 and 25 Degan (1977) did not observe full re- dipterans present in Seas Branch 
months after treatment, respectively, covery of Antocha at their sampling Creek before treatment (Appendix, 9 
did the mean density of tipulids equal sites on Seas Branch Creek. Table 27). After treatment Prosimu- 9



lium comprised an average of 4% of tively constant during the other sam- ods before treatment as well as in sub- 
the dipterans, thus realizing a 10-fold pling periods (Fig. 8). Mean density of sequent sampling periods after 

increase. Mention of this minor taxa of Stenonema tended to be higher in No- treatment (Fig. 8). Mean densities in 
diptera is made because of its positive vember and February and lower in all corresponding sampling periods 
response following treatment rather May and August, although the pattern were significantly different. A year af- 
than for its importance in the benthos. was very weak. ter chemical treatment the population | 

No seasonal pattern of abundance was An immediate decline in the mayfly began to recover and by August and 
apparent either before or after population occurred as a result of the November 1974, 22 months and 25 
treatment. chemical treatment but recovery oc- months after treatment, respectively, 

Coleoptera (beetles). Four fami- curred within four to seven months fol- mean densities were higher than in all 

lies and five genera of aquatic and lowed by a general increase (Fig. 8). corresponding sampling periods before 
_ semi-aquatic beetles were identified in Mean density beginning seven months treatment. Mean densities in most cor- 

the benthos of Seas Branch Creek (Ta- after treatment and continuing responding sampling periods were sig- 

ble 23). Most coleopterans were either throughout the remainder of the study nificantly different. Mean density of | 
larvae or adults of Optioservus sp., was higher than in all corresponding Gammarus ranged from 0/m? to 368/ 
however, and Coleoptera will be con- sampling periods before treatment. In m? during the post treatment phase. 
sidered synonymously with this genus. most cases, the corresponding mean Aquatic vegetation, primarily water 

Beetles were the third most abun- densities were significantly different. buttercup (Ranunculus aquatilis) , in- 
dant invertebrates in the stream before Initially, both Baetis and creased from a maximum of 15% 
treatment with mean densities ranging Stenonema were adversely affected by streambed coverage before treatment 
from 293/m? in August 1969 to 1,811/ the antimycin (Fig. 8). Baetids were to 50% coverage in Seas Branch Creek 

m? in August 1971. A consistent sea- absent three weeks after treatment in 1973 (Jacobi and Degan 1977). 
sonal trend in abundance was not evi- and mean density was below normal These investigators found a greater | 
dent (Fig. 8). Relatively low mean February 1973, four months after biomass of Gammarus present in the 
densities recorded in 1969-1970 may treatment. Beginning in May, however, summer of 1973 than in the summer of 

have resulted from sampling error.Op- —_ and continuing throughout the remain- 1972 before treatment and attributed 
tioservids preferred small fissures and _—_ der of the study, mean densities were it to the increase in vegetation which 
other indentations on rocky surfaces greater than in all corresponding sam- _—pprovided more surface area for coloni- 
and a more diligent effort was made to pling periods before treatment. In zation. In 1973 I also observed much 
sample them from these areas begin- | most instances, corresponding mean greater densities of Gammarus in vege- 
ning in 1971. densities were significantly different. tated areas than in nonvegetated areas. 

Chemical treatment had no adverse The baetid population peaked 15 Large mats of vegetation were pur- 
affects on the coleopteran community, months after treatment at three to four posely avoided, however, when collect- 

rather, the population burgeoned times its pretreatment density. ing benthos samples in this study. Con- 
within 10 and 13 months (Fig. 8). A Mean density of Stenonema also sequently, the recovery of Gammarus 

consistent seasonal trend in abun- declined during the first three weeks probably occurred much sooner and 
dance became evident with low densi- after treatment but was similar to pre- was likewise more dramatic than 

ties occurring in May and high densi- treatment levels within four to seven indicated. : 
ties fluctuating between the November months (Fig. 8). Beginning in August Miscellaneous Taxa. Responses to 

| and February sampling periods. From 1973, 10 months after treatment, and chemical treatment of some of the mi- 

November 1973 to the end of the study continuing throughout the remainder nor taxa of invertebrates were also evi- 
mean densities were greater than in all of the study mean densities were dent in Seas Branch Creek (Fig. 8). 

corresponding sampling periods before higher than in all corresponding sam- Plecoptera-Isoperla sp. disappeared | 

treatment. Mean densities throughout pling periods before treatment. Again, during the first four months after 

this period were significantly different mean densities in most corresponding treatment, but beginning in August 

from the mean densities in at least one sampling periods were significantly 1973 and continuing throughout No- 

of the corresponding sampling periods different. Peak densities occurred one vember 1974 equalled or exceeded 

| before treatment. Mean density year after treatment. their pretreatment densities. 

ranged from 479/m? in May 1973 to Amphipoda (scuds, sideswim- Hirudinea, Gastropoda, and Decapoda 

3,714/m? in November 1973. mers, freshwater shrimp). Two fam- showed little initial response to treat- 

Ephemeroptera (mayflies). ilies of Amphipoda, each represented ment but all three taxa increased in 

Mayflies ranked fourth in abundance by one genus, were identified in Seas abundance between 10 and 13 months 

before treatment with seven families Branch Creek (Table 23). Gammar- after treatment. The Hirudinea popu- 

each being represented by a single ge- idae:Gammarus sp. was by far the lation showed the greatest increase and 

nus (Table 23). Maximum densities of most important genus and will be con- remained above pretreatment densi- 

from 400 to 500/m? occurred in the sidered synonymously with the Order. ties through the remainder of the two- 
February-early March sampling peri- Prior to chemical treatment, Gam- year, post-treatment study. Qualita- 
ods while generally less than 100/m? marus comprised from 1% to 5% of tive observation during the spring, 

were present during other sampling pe- the stream benthos and mean densities summer, and fall electrofishing surveys 
riods (Fig. 8). ranged from 18/m? to 254/m? (Fig. 8). indicated a much larger increase in. 

Baetidae-Baetis sp. and Heptagen- Highest densities were generally in the decapod or crayfish (Orconectes prop- 

nidae-Stenonema sp. were the two August sampling periods with no defi- inquus) population than was quantita- 
most important genera, comprising nite pattern of population lows. tively documented. Sampling tech- 
76% and 23%, respectively, of the The Gammarus population de- niques used in this study were not 
mayflies collected before treatment clined abruptly following chemical designed to capture such highly mobile 
(Appendix, Table 28). Mean density treatment. During the first 10 months, invertebrates. 
of Baetis peaked in February-early mean densities were below mean densi- 

30 March and was much lower and rela- ties in all corresponding sampling peri-



Intensive single species manage- sity and biomass below the barrier re- isfy the following criteria: (1) an abun- 
ment deliberately reduces ecological — turned in two years to 90% and 55%, dant species; (2) a maximum size of 
fish diversity. The potential reduction respectively, of their average pretreat- less than 10 cm; (3) no problem to 
of such diversity must, therefore, be ment levels. trout anglers; (4) commonly utilized 

carefully considered in each proposed Although initially most inverte- by brown trout for food. If crayfish had 
chemical treatment application since it brate taxa were adversely affected by been absent in Seas Branch Creek, an 
is conceivable that other fish species the antimycin treatment, most taxa re- example of such a species would have 
(i.e., threatened or endangered) may covered or surpassed their former been the fantail darter. This was the 

take precedence over ‘monoculture abundance within 10-12 months. Thus, most abundant fish in the stream and | 
management” for trout. A complete even though antimycin concentrations comprised the majority of fish eaten by 
list of the fish species present in the were 3-6 times greater than normally the resident trout. 

watershed to be treated should preface used in field applications no irrevoca- Overwinter survival and the ulti- 
any serious consideration of removing ble damage resulted. This should not mate carrying capacity of a trout 
a fish community with chemical _ be interpreted as a justification for the stream is related to the amount of year 
toxicants. use of such high concentrations. A around instream cover available for the 

The present study provides quanti- minimum concentration of 10 ppb for trout. Instream cover was essentially 
tative evidence that chemical treat- six hours appears to be satisfactory for nil in Seas Branch Creek and the per- 
ment can effectively remove the forage forage fish control without inflicting cent overwinter survival of fall finger- 

fish population from a trout stream. long-term adverse affects upon the in- lings stocked was in the low 30’s before 
Benefits derived from such treatment — vertebrate community. treatment. Nonetheless, it was hypoth- 
projects are, however, largely depen- In addition to smaller aquatic and esized that removal of forage fishes, 

, dent upon (1) the installation of an ef- terrestrial insects, large individual particularly the white suckers and 
fective fish barrier to deter reinvasion food items (fish and crayfish) were im- chubs sharing the deeper pools and 
of forage fishes; (2) the food supply portant in the diet of brown trout. The runs with trout, would increase over- 
available to the resident trout; (3) the frequency of crayfish in trout stomachs winter survival in response to the in- 
amount of permanent cover for trout doubled following removal of forage crease in “available” habitat or space. 
available in the treated stream. fishes with antimycin and further em- This did not occur and the potential 

The culvert-type fish barrier used phasized the importance of large food increase in production made possible 
: on Seas Branch Creek was effective items in the diet. Reintroduction of a by the increase in available food re- 

and is recommended for use to prevent forage fish species in streams lacking sources following treatment was not 
upstream migration of fishes in chemi- crayfish is recommended to sustain totally realized. In streams similar to 
cally treated streams. The forage fish rapid growth of larger brown trout Seas Branch Creek consideration 

| population above the barrier was rela- (greater than 10 inches) , in chemically should be given to providing additional ~ 
tively insignificant 3.5 years after treated streams. An acceptable forage instream cover in conjunction with or 
treatment while the population den- fish species to reintroduce should sat- before removal of forage fishes. 

(1) Domesticated brown trout dis- increase in overwinter survival did oc- that faster-growing individuals in a 
tributed themselves in accordance to cur after treatment in conjunction with population are harvested first are the 
the available habitat (i.e., instream a 50% reduction in stocking density. most plausible explanations of slowed 
cover) in Seas Branch Creek before Poor trout habitat (low carrying ca- growth during the second year. Trout 
and after chemical treatment with pacity) was generally responsible for growth was better in the lower half of 
antimycin. low overwinter survival of 30-35%. the study zone before treatment and in 

(2) Survival of wild, resident brown (4) Growth of domesticated brown the upper half of the study zone after 
trout was significantly better than that trout was 19° greater in length and treatment. The growth of trout in both 
of stocked similar aged domesticated 53% greater in weight during the first sections of stream was significantly 
trout, larger in size but introduced at year after treatment. During the sec- faster after treatment than in either 

much greater densities. ond year, growth was 10% greater in section of stream before treatment. 
(3) Removal of forage fishes did not length and 22% greater in weight than (5) Maximum biomass of trout was 

appreciably improve overwinter sur- before treatment. Greater harvest dur- 72 kg/ha before treatment and 109 kg/ 
vival of domesticated brown trout. An ing the second year and the possibility ha after treatment. Average standing 31



crop increased 43% following treat- lowing treatment. The number of in- tion A were equivalent to 14% of their 

ment. Accumulated production of vertebrate orders represented in at average density and 5% of their aver- | 

_ trout flesh increased 49% after treat- least 30% of the trout stomachs before age biomass before treatment. 

ment. Increases in the standing stock treatment doubled following treat- (10) The dominant invertebrates in 

and production following treatment ment. Aquatic insects were the pri- the benthos of Seas Branch Creek were 

were primarily due to more rapid mary food items but terrestrial cole- Trichoptera (caddisfly) -Hydropsyche 

growth, a decline in angler harvest the opterans (Carabidae) were also sp. and Brachycentrus sp.; Diptera- 

first year, and better overwinter sur- important both before and after treat- Chironomidae (midges) and Antocha 

vival of the second cohort of fall |§ ment. Fish and crayfish were impor- __ Sp. (cranefly) ; Coleoptera-Optioservus 

stocked fingerlings (age 0). tant before treatment because of their sp. (riffle beetle); Ephemeroptera 

: (6) During the two fishing seasons large individual size. The percent fre- (mayfly) -Baetis sp. and Stenonema 

prior to chemical treatment anglers quency of occurrence of crayfish in sp.; and Amphipoda-Gammarus sp. 

harvested 22% of the initial cohort of trout stomachs doubled in response to (scud). 

age 0 brown trout stocked in the fall. the removal of forage fishes. (11) Chemical treatment with an- 

After two years less than 1% of this co- (9) Twenty-one forage fish species timycin adversely affected the benthic 

hort remained. Angler harvest of a sec- were identified in Seas Branch Creek. population, initially. Total mean den- 

ond cohort of fingerling trout, stocked Before treatment, fantail darter, white sity recovered within seven months, 

one year before treatment, was 16% sucker, central stoneroller, and black- however, and exceeded pretreatment 

and 5% of the cohort remained. Dur- nose dace were the most important densities throughout the remainder of 

ing the first two fishing seasons follow- species both numerically and in terms the study. Effects of the antimycin 

ing treatment anglers harvested 9% of of biomass. Maximum population den- upon individual taxa varied widely. 

an initial cohort of fall fingerlings cor- sity and biomass was 347,000/ha and Optioservus and Chironomidae 

responding to the initial cohort 1,445 kg/ha, respectively. Following showed little effect and were at normal 

stocked before treatment. Two percent treatment with antimycin in October densities 1.5 months after treatment. 

of this cohort remained after two years. 1972 the central stoneroller was the Baetis recovered fully in seven months 

Angler harvest of the second cohort of first species to reinvade the lower half while Hydropsyche and Stenonema 

fall fingerlings was 22% during one of stream below the fish barrier. One recovered in 10 months. Gammarus re- 

fishing season; 10% of the cohort re- year after treatment all forage fish spe- covered in 13 months but Antocha did 

- mained after one year. Total angler ex- cies originally present had returned to not recover until after 22 months. 

| | ploitation during the two years follow- the half of the study zone. Forage fish Brachycentrus was the slowwest taxa | 

ing chemical treatment was therefore then equalled 71% of their average fall © to recover and was just approaching 

less than in the two years before density before treatment and 49% of their pretreatment densities 25 

treatment. their average fall biomass. Above the months after treatment at the termina- 

(7) In general, the sport fishery de- fish barrier only an insignificant popu- tion of the study. Mean densities of all - 

clined during the two years following lation of brook stickleback was but the latter two taxa exceeded their 

treatment. The number of fishing trips present. Two years after treatment the mean densities before treatment. No 

and total fishing pressure increased forage fish population below the fish invertebrate taxon was eliminated by 

20% and 6%, respectively, but total barrier was equivalent to 67% of the the antimycin. 
harvest declined 36% while catch ratio average fall density and 66% of the av- (12) chemical removal of forage 

declined by an average of 0.3 trout/hr. erage fall biomass before treatment. fishes is an effective management tool 

The fishery was extremely localized The dominant species present before only when used in conjunction with an 

with 70% of the anglers living within a treatment were again dominant with effective fish barrier similar to the one 

10-mile radius of the stream both _ the addition of the creek chub. Above used in this study. The greater the pro- 

before and after treatment. The ab- the fish barrier five forage fishes com- ductivity of the stream, i.e., food sup- 

sence of large trout during the first prised a population equal to 22% of plies, and the better the trout habitat, 

year after treatment discouraged many __ the average fall density and 5% of the the greater the expected gains. Where 

fishermen and was primarily responsi- average fall biomass before treatment. threatened or endangered species are 

ble for the overall decline in the sport Three of these species gained access involved, or instream cover is lacking, 

fishery. when the fish barrier was inoperational alternative management procedures 

(8) The diet of the domesticated for three days in March, 1974. After 3.5 such as habitat improvement should 

brown trout changed significantly fol- years, forage fish populations in Sec- take precedence. 
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TABLE 25. Total numbers of the major genera of Trichoptera collected from Seas Branch Creek during each sampling period, 
1969 through 1974. | 

Date Hydropsyche Brachycentrus Glossosoma Helicopsyche Ochrotrichia Misc. Totals 

Aug 1969 2,126 1,392 ---------NOT IDENTIFIED--------- 106 3,624 
Nov 1969 4,496 1,815 ---------NOT IDENTIFIED--------- 51 6,362 
Mar 1970 6,303 1,821 ---------NOT IDENTIFIED--------- 96 8,220 
May 1970 2,300 | 809 - 2 302 22 3,435 
Aug 1971 2,790 2,911 83 3 11 20 5,818 
Nov 1971 3,964 3,116 38 114 - 72 7,304 
Feb 1972 3,602 3,552 224 142 - 193 7,713 
May 1972 2,246 3 139 26 76 48 2,538 
Aug 1972 3,037 1,741 14 14 5 55 4,866 

Chemical Treatment Oct 3-5, 1972 

Nov 1972 567 106 13 28 - 14 728 
Feb 1973 417 46 103 126 - 208 900 
May 1973 637 1 64 19 1 20 742 
Aug 1973 1,859 102 5 16 4,935 48 6,965 
Nov 1973 7,505 558 73 254 24 319 8,733 
Feb 1974 6,521 641 166 480 9 431 8,248 
May 1974 2,530 2 88 52 211 72 2,955 
Aug 1974 3,163 1,938 98 15 312 166 5,692 
Nov 1974 6,307 1,618 405 188 5 180 8,703 
meee 

TABLE 26. Derived mean no/m2 of the 5 most abundant families of caddisflies before and after chemical treatment. 

Hydropsychidae Brachycentridae Glossosomatidae Helicopsych idae Hydroptilidae 
Date Mean No /m2 Mean No/m Mean No im? Mean No/m Mean No fm? 

Aug 1969 611 229 
Nov 1969 1,714 411 Were Not Distinguished 
Mar 1970 2,600 507 
May 1970 750 32 0 <4 57 
Aug 1971 1,089 646 11 <4 4 
Nov 1971 1,543 811 7 14 0 
Feb 1972 1,361 1,036 21 36 0 
May 1972 793 <4 7 4 18 
Aug 1972 925 132 4 4 <4 

CHEMICAL TREATMENT 

Nov 1972 196 18 - - 0 
Feb 1973 171 11 11 18 0 
May 1973 239 <4 7 4 <A 
Aug 1973 646 21 <4 4 1,464 
Nov 1973 3,136 114 14 46 7 
Feb 1974 2,832 125 29 75 <4 
May 1974 811 <4 14 11 54 
Aug 1974 1,079 246 11 4 64 
Nov 1974 2,061 289 29 25 <A 
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TABLE 27. Total numbers of the major families of Diptera collected from Seas Branch 

Creek during each sampling period, 1969 through 1974. 

Date Chironomidae Tipulidae Simulidae Misc. Totals 

| Aug 1969 1,615 950 2 443 3,010 
Nov 1969 460 2,037 2 24 3,023 
Mar 1970 3,596 2,233 - 105 5,934 
May 1970 1,996 1,380 16 65 3,457 
Aug 1971 2,034 1,361 15 Al 3,451 
Nov 1971 838 2,524 3 29 3,394 
Feb 1972 1,310 1,614 68 42 3,034 
May 1972 2,684 1,086 7 28 3,805 
Aug 1972 2,442 1,965 2 13 4,422 

Chemical Treatment Oct 3-5, 1972 

Nov 1972 2,109 127 - 5 2,241 
Feb 1973 5,462 211 444 24 6,141 
May 1973 8,781 504 461 254 10,000 
Aug 1973 2,831 508 229 81 3,649 
Nov 1973 2,735 2,097 221 50 5,103 
Feb 1974 1,817 1,676 323 61 3,877 
May 1974 5,008 454 6 115 5,583 
Aug 1974 3,758 2,631 314 65 6,768 
Nov 1974 2,655 4,596 37 46 7,334 

TABLE 28. Total numbers of the major families of Ephemeroptera 
collected from Seas Branch Creek during each sampling period, 1969 

through 1974. 

Date Baetidae Heptageniidae Misc. Totals 

Aug 1969 151 8 1 160 

Nov 1969 82 109 5 196 

Mar 1970 1,599 75 36 1,710 
May 1970 304 100 9 413 
Aug 1971 270 45 1 316 

Nov 1971 97 106 - 203 
Feb 1972 1,481 85 - 1,566 
May 1972 83 40 1 124 

Aug 1972 167 30 - 197 

‘Chemical Treatment Oct 3-5, 1972 

Nov 1972 - 12 - 12 

Feb 1973 13 59 1 73 

May 1973 253 50 8 311 

Aug 1973 1,839 168 7 2,014 

Nov 1973 784 974 12 1,770 

Feb 1974 5,282 814 42 6,138 

May 1974 1,997 466 49 2,012 

Aug 1974 1,666 304 11 1,981 
Nov 1974 250 926 39 1,215 
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