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1. INTRODUCTION

This report presents the results of baseline biological surveys of

the aquatic and terrestrial resources in the area of Olcott Harbor, New

York. The program was initiated to provide baseline data to assess the

effects of the development of a small boat harbor on the biological

communities of the study area. The study was conducted in the fall,

spring; and summer seasons from October 1977 through August 1978.

The aquatic resources surveyed as part of this investigation

included fisheries, benthos, and aquatic vegetation in Eighteenmile

Creek, Olcott Harbor, and the nearshore areas of Lake Ontario. The

fisheries data obtained included the species composition and relative

abundance at each of five sampling stations in the shallow areas of

Eighteenmile Creek and at each of six stations in Olcott Harbor and

nearshore Lake Ontario. The benthos data included the species composi-

tion and relative abundance at each of ten sampling stations located in

Olcott Harbor or Lake Ontario. The species composition and distribu-

tion of aquatic macrophytes in the shallow water areas of Olcott Harbor

and Eighteenmile Creek were also assessed and mapped.

The terrestrial resources surveyed in the area surrounding Olcott

Harbor and Eighteenmile Creek included terrestrial vegetation, birds,

and mammals. A map of the major vegetation communities in the area

surrounding Olcott Harbor was developed, and the characteristic plant

species for each community were identified. The data obtained on birds

and mammals included their species composition and relative abundance

in the study area.



.,

The aquatic sampling stations and the materials and methods used

during this survey are described in Section 2 of this report. Section

3 presents the results obtained for each aspect of the survey, and

Section 4 contains a brief evaluation of the aquatic and terrestrial

resources in the study area and a discussion of the potential impacts

of the proposed harbor development program.

The taxonomic keys used for the identification of organisms are

listed in Appendix I.

2



2. MATERIALS ANO METHOOS

2.1 AQUATIC ENVIRONMENT

Sampling of fish populations within Olcott Harbor, Eighteenmile

Creek, and nearshore Lake Ontario was conducted on three separate

occasions (sampling periods) to provide data during the spring, summer,

and fall seasons. These sampling periods occurred during October 1977,

May .1978, and August 1978, hereafter referred to as SP-I, SP-II, and

SP-III, respectively.

Five shallow-water fish sampling stations were surveyed within

Eighteenmile Creek and Olcott Harbor, as shown in Figure 1. A brief

description of each shallow-water sampling station is given in Table 1.

With the exception of station 5, the bottom type at each of the

shallow-water stations consisted of silt and had sparse to moderate

macrophytic growth, some submerged debris, and little or no shade.

Station 5 was located on the west side of Olcott Harbor near the Town

of Newfane small boat launching ramp during SP-I and II. It was relo-

cated to the east side of Eighteenmile Creek just upstream of the Route

18 bridge during SP-III because of dredging operations underway at the

original location. The bottom characteristics of station 5 at the To~,n

of Newfane boat launching ramp were scattered broken concrete over a

~ilt substrate. The SP-Ill station 5 had a bottom of deep, soft silt,

heavily covered with submerged debris.

slightly (less than 200 feet) during SP-

because of the hi gher ~/ater

Stations 1 to 4 ~vere shifted

II to accommodate sampling

eve's present during the sprin~ season

3
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Table 1 (Continued)

Lake Ontario and Olcott Harbor

Fish Gill l\jet and Benthic Sampling Stations
(Figure 2

~

1 Lake Ontario, approximately
350 feet west of west pier,
off shore.

Rock Bottom12 feet

2 Lake Ontario, approximately
150 feet northwest of the
end of west pier, 650 feet
off shore.

3 feet
Rock/cobble bottom.

3 Lake Ontario, approximately
500 feet north of end of
west pier, 1100 feet off
shore.

lS feet Rock bottom.

4 La ke Ontari a, betr/een ends of
east and west piers.

10 feet Fine sand.

5 Lake Ontario, approximately
650 feet east of east pier,
350 feet off shore.

8 feet Rock bottom,

6 Olcott Harbor, between
shore end of east pier

10 feet Fine detritus

and silt bottom

7 10 feet Fine detritus and

silt bottom.

01cott Harbor 175 feet
east of west shore of harbor.

8 Olcott Harbort approximately
75 feet west of boat stalls
at foot of r-1ain Street.

12 feet Fine detritus and

silt bottom.

9 01cott Harbor, approximately
100 feet east of west shore,
100 feet downstream of Route
18 bridge.

10 feet Fine detritus and

silt bottom.

6



(Continued)Table

Station Location ~ Genera1 Characteristics

~

10 01cott Harbor, approximately
100 feet east of west shore,
100 feet upstream of Route
18 bridge.

Fine detritus and

silt bottom.

10 feet

7



Within Olcott Harbor and Lake Ontario, six stations were sampled

for adult fish and ten stations were sampled for benthos. The loca-

tions of the adult fish and benthos sampling stations are shown on

Figure 2.and described in Table 1. The five stations in Lake Ontario

were between 8 and 15 feet deep and had substrates ranging from fine

sand to rock, with rock being the predominate bottom type. ~/ithin

Olcott Harbor, the sampling stations were located in 10 to 12 feet of

water and had substrates characterized by clay, silt, and fine organic

detritus.

2.1.1Juvenile Fish

Samples of juvenile fish were obtained in the shallow-water areas

of Eighteenmile Creek and upper Olcott Harbor with a 5-by-50-foot seine

of 1/4-inch bar mesh. One seine tow was taken at each station during

each sampling period. The seining of approximately 40 to 50 feet of

shoreline during each tow is considered one unit of effort. In some

cases the length of shoreline that was seined had to be lessened due to

physical barriers or obstructions on the bottom.

.Captured fish were identified, recorded, and returned to the point

of capture whenever possible. Most of the juvenile and forage fish

were preserved in 10 percent formalin for later positive identification

and enumeration.

Seining was restricted to the shallow-water areas of the creek and

harbor (less than 4 feet deep) by the height of the seine. Adult fish,

especially game species such as northern pike, bass, and the salmonids,

are able to avoid capture with this technique. Consequently, the fish

data resulting from-seining are selective for juveniles and forage

fish. Some sampling losses were unavoidable as the seine was lifted

o.ver the bottom debris or rocks and dragged through beds of aquatic

macrophytes. These factors contributed to an undetermined reduction in

the total catch at each sampling station.

2.1.2Adult Fish

Adult fish were sampled in Olcott Harbor and Lake Ontario with

sinking gill nets. At stations 1,2,3, and S in Lake Ontario, grad-

uated 2OO-foot-long gill nets having alternating SO-foot panels of

3/4-inch, 1-1/4-inch, 2-inch, and 3-inch bar mesh were used. At

stations 7 and 9 in Olcott Harbor, 12S-foot graduated gill nets having

8



Figure 2 FISH GILL NET A~ID BEr.ITHIC SAMPLlr~G STATIO~~S
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3/4-inch, 1-1/2-inch, and 2-1/2-inch bar mesh (station 7) and 3/4-inch,

l-inch, and 2-inch bar mesh (station 9) were used. All nets were set

at dusk and retrieved at dawn the following day. Upon retrieval of the

gill nets, living fish were identified, recorded, and returned at the

point of capture. All other specimens were preserved in 10 percent

formalin.

Because the size of the mesh determines the size and species of

fish that are caught, gill nets are generally considered selective.

The use of experimental, \Iariable mesh nets for this study reduced the

level of selectivity normally encountered with gill net investigations.

2.1.3 Benthos

Collections for macrobenthos were made with a Ponar grab having an

open dimension of 23 by 23 centimeters (9 by 9 inches). Once obtained,

all samples were placed in heavy plastic bags and labeled for later

processing. Immediately upon being brought to the E and E laboratory,

the samples were sieved using a U.S. Standard No.30 (0.5-millimeter)

siev.e to reduce sample volume and expedite sample processing. Samples

were then preserved in 3 percent formalin. In those samples that con-

tained an excessively large number of individuals, a 25 percent aliquot

was removed using standard techniques. Samples were then picked and

sorted into major taxonomic categories using a low-power scanning lens

and placed into vials containing 3 percent formalin for later identifi-

cation and enumeration.

The Ponar grab will obtain. samples effectively in substrates

ranging from soft muds through gravel; however, it is not effective in

hard or rocky substrates. In addition, a pressure-wave is produced by

the grab as it descends through the water column, causing the dispersal

of fine materials at the sediment-water interface just prior to impact.

As a result, small near-surface organimsms such as midge larvae may be

displaced and mobile forms like amphipods may avoid capture. This will

result in an insignificant reduction in the total number of organisms

obtained at each station but will provide species composition of the

sample except for the mobile forms.

10



2.1.4 Aquatic Macrophytes

Aquatic macrophytes were surveyed within Eighteenmile Creek and

Olcott Harbor during the first two weeks of August, 1978. This period

was selected in order to obtain mature specimens that were flo~lering or

in seed. Sampling was conducted from a small power boat or canoe, or

from land using a steel garden rake or small hand shovel, and/or by

hand. Upon collection, plant specimens were placed in wide-mouth

plastic jars or plastic bags for later identification and preservation.

A total of 20 sampling stations was surveyed to determine macrophyte

species composition and zonation. The sampling locations are shown on

Figure 3 in Section 3 (page 22). Attempts were made to sample all

habitats ~lithin the creek and harbor in an effort to collect both.

common and rare species.

Small submerged macrophytes, particularly those with a limited

distribution, may not be surveyed using the techniques described above.

However, the methods employed are suitable for identifying the dominant

aquatic macrophytes occurring in the study area for a general habitat

evaluation.

:.;~~~~~~~

2.2 TERRESTRIAL ENVIRONMENT ,

2.2.1 Vegetation

A survey of the terrestrial vegetation around Olcott Harbor and

~ighteenmile Creek was completed in two phases. In the first phase,

the major vegetative covertypes were identified and mapped from aerial

photographs having a scale of 1 lnch = 1,000 feet. Field surveys were

then conducted in the second phase to inventory the common species

characterizing the major covertypes and delineate covertype boundaries.

Although minor land use modifications are a source of error using this

technique, the survey provided adequate data for both the description

of the terrestrial vegetation and the general evaluation of terrestrial

habitats within the study area.

2.2.2 Avifauna

The determination of bird occurrence within the various habitat

types existing within the study area was made by visual observations

and by the identification of bird calls or songs. Observations were

made on eight separate occasions and included a minimum effort of two

days during the fall and summer sampling periods and a minimum effort

i i



of four days during the spring sampTing period. The upland portions of

the study area and the banks of Eighteenmile Creek were surveyed from a

vehicle or on foot, while Eighteenmile Creek and Olcott Harbor were

surveyed from a canoe or small power boat. The greatest effort was

placed on surveying the water-dependent species utilizing Eighteenmile

Creek, Olcott Harbor, and nearshore Lake Ontario.

The avifauna surveys were made during the months of October and

November of 1977, and April, May, August, and September of 1978.

Observations were made during diurnal and crepuscular periods. As a

result, nocturnally active species such as owls were not observed. In

addition, other bird species such as ground nesting sparrows or some

woodland songbirds may not have been observed because of their qutet or

evasive habits.

2.2.3 Mammals

Observations of mammals were made in a similar manner as the

surveys for avifauna. The presence of mammals was determined by direct

observations or by signs, including tracks, scat, dens, and indications

of feeding activity.

Since no trapping techniques were employed and the survey was

conducted during diurnal and crepuscular periods, only the common, more

conspicuous species which are active during these periods were ob-

served. Many small mammals, particularly nocturnal and elusive species

such as bats, mice, voles, shrews, and fox were not observed. This

technique, at best, provides only a qualitative, selective estimate of

the mammalian fauna in the study area.

The determination of relative abundance by "sign" can be mislead-

ing, since the "signs" of a single or a few active individuals can be

encountered on many occasions within a small area. During this survey,

the relative abundance of species was determined from both the observa-

tion of "signs" and the presence of preferred habitat.

'2



3. RESULTS

AQUATIC ENVIRONMENT

Fish

3.1

3.1.1

During the three sampling periods, a total of 910 fish, comprising

21 species, were collected by gill netting. The results of the sea-

s6nal gill net sampling are presented in Table 2. The five most abun-

dant species for all seasons were alewife (~ pseudoharengus), brown

bullhead (Ictalurus nebulosus) , yellow perch (~ ~),

rainbow smelt (Osmerus mordax), and brown trout (~ trutta), which

comprised 25.5,20.0,6.2, 5.3 and 5.1 percent of the total catch for

all seasons, respectively. Salmonid species dominated the fall catch,

comprising 46 percent of the catch for that season. The most abundant

salmonid species collected in the fall was the brown trout, followed by

rainbow trout (~ gairdneri) " coho salmon (Oncorhynchus -kisutch) ,

and chinook salmon (Oncorhynchus tshawytscha), in descending order.

During the spring season, the catch was dominated by rainbow smelt,

followed by lake trout (Salvelinus namaycush), lake chub (-Couesius

plumbeus) , white bass (Morone chrysops) , and white sucker (-Catostomus

commersoni .Rainbow trout- and brown trout were also collected in the

spring, but in lesser numbers than those collected in the previous

fall. ~~arm-water species dominated the summer catch and no salmonid

species were collected during that season. Alewife, brown bullhead,

gizzard shad (Dorosoma cepedianum), carp (Cyprinus carpio), and yellow

perch ~/ere the five most abundant species collected during the summer

season.

13
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The results of the seining collections are presented in Table 3.

Forage species, particularly shiners (Notropis ~.), were the most

abundant group of fish collected. During the three sampling periods, a

total of 9,405 individuals, comprising 22 species, was collected in the

lower reaches of Eighteenmile Creek. The five most abundant species

collected were emerald shiner (Notropis antherinoides), spot tail shiner

(Notropis hudsonius-) , pumpkinseed (Lepomis gibbosus) , goldfish ,

(Carassius auratus), and golden shiner (Notemigonus crysoleucas), which

comprised 89.6,2.4,2.6,2.2, and 1.1 percent of the total catch for

all seasons, respectively.

Emerald shiners dominated the catch duri.ng the fall and spring

seasons, while goldfish, pumpkinseed, and golden shiners made up the

greatest portion of the summer catch. The greatest diversity occurred

in the fall, when 17 species were collected, while spring and summer

catches were represented by 12 species.

3.1.2 Macroinvertebrates

The list of macroinvertebrates collected during this study is

presented in Table 4 by taxon and number per square meter. The most

abundant macroinvertebrates collected were tubificids which were more

prevalent during' the fall and surTmer sampling periods. Gastropods and

pelecypods) dipteran larvae) and leeches comprised the remainder of the

macroinvertebrates collected during the survey. Numerous shell frag-

ments were also collected at most of the stations. No samples were

obtained with the dredge at stations 1) 2,3, and 5 during any of the

three sampling.periods because of substrate characteristics (i.e.) rock

or cobble).

3.1.3 AQuatic Macrophyte~

The species of aquatic macrophytes found to occur at each of the

~O sampling stations in the lower reaches of Eighteenmile Creek are

listed in Table 5. The plant species are also identified as being

either emergents, free-floating, floating-leaved, or submergent, and
.

the cover dominance observed at each sampling station is also noted.

Figure 3 shows the distribution of macrophytes and the locations of the

sampling stations in Eighteenmile Creek.

15
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