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Abstract 

The purpose of this study was to determine the 
spawning status of striped bass (Morone saxatilis) 
in the Kouchibouguac and Richibucto Estuaries 
in 1997 and 1998. The pelagic spawning and 
littoral rearing habitat of the Kouchibouguac 
and Richibucto Estuaries were sampled for 
ichthyoplankton and juvenile fish during the 
spring and summer of both years. Although 
these two estuaries are historically believed to 
have supported striped bass spawning, no 
striped bass eggs or larvae were found during the 
ichthyoplankton surveys. Anadromous taxa such as 
rainbow smelt (Osmerus mordax) and gaspereau 
(Alosa spp.) were the dominant ichthyoplankton in 
both estuaries, whereas gasterosteids (sticklebacks) 
and fundulids (Fundulus spp.) were the dominant 
fauna in the littoral zones. White perch (Morone 
americana) larvae, which were abundant in 
the Richibucto River, were absent from the 
Kouchibouguac River. Although striped bass did 
not appear to spawn in these rivers in 1997 or 1998, 
small numbers of young-of-the-year were captured 
by beach seine in the Kouchibouguac Estuary in 
1997 and in the Richibucto Estuary in both 1997 
and 1998. The origin of these young-of-the-year 
striped bass was probably the Miramichi Estuary 
to the north which is known to support striped 
bass spawning. 

Résumé 

Le but de cette étude était de déterminer l'état 
de la reproduction du bar rayé (Morone saxatilis) 
dans l'estuaire des rivières Kouchibouguac et 
Richibouctou en 1997 et 1998. On a échantillonné 
au printemps et à l'été des deux années les habitats 
de ponte (pélagique) et de croissance (littoral) 
des estuaires des rivières Kouchibouguac et 
Richibouctou afin d'y énumérer Fichthyoplancton 
et le poisson juvénile. Quoique traditionellement 
l'on soupçonne ces deux rivières de soutenir la 
ponte du bar rayé, aucun oeuf ou larve n'a été 
décelé durant les campagnes d'échantillonage. 
Les espèces anadromes telles l'éperlan arc-en-ciel 
(Osmems mordax) et le gaspareau (genre Alosa) 
dominaient l'ichthyoplancton des deux estuaires, 
tandis que les gas'térostéidés (épinoches) et 
fundulidés (genre Fundulus) prédominaient dans la 
faune des zones littorales. Les larves de bar-perche 
(Morone americana), qui abondaient dans la rivière 
Richibouctou, étaient absentes de la rivière 
Kouchibouguac. Quoique le bar rayé ne semble 
pas avoir frayé dans ces rivières en 1997 et 1998, 
on a capté quelques juvéniles de l'année à la 
senne de plage dans l'estuaire de la rivière 
Kouchibouguac en 1997 et celui de la rivière 
Richibouctou en 1997 et en 1998. Il est 
probable que ces juvéniles de l'année du bar rayé 
provenaient de l'estuaire de la rivière Miramichi, 
au nord, qui est reconnu comme soutien à la 
reproduction du bar rayé. 
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INTRODUCTION: 

Estuaries in Atlantic Canada serve as spawning, rearing, and overwintering habitats for a 
diverse assemblage offish species such as gaspereau (Alosa spp.), smelt (Osmerus 
mordax), and striped bass (Morone saxatilis) (Locke and Courtenay, 1995a, 19956; 
Hanson and Courtenay, 1995). These species form the basis of important commercial 
and recreational fisheries in the region (Scott and Scott, 1988). In spite of the important 
role that estuaries play in maintaining populations of anadromous fishes, basic data 
concerning the early life history of these fishes have only been collected from a small 
number of these systems, including the Hillsborough (Johnston and Morse, 1988), 
Annapolis (Williams et al., 1984), Shubenacadie (Rulifson and DadswelL, 1995), 
Miramichi (McKenzie, 1959; Hanson and Courtenay, 1995; Locke and Courtenay, 
1995a,6; Robichaud-Leblanc et al., 1996), St. Louis (Bernier et al., 1998), and 
Kouchibouguac Estuaries (Bernier et al., 1998; Robinson et al., 1998). 

Previous studies have observed similar species assemblages in these rivers (Hanson and 
Courtenay, 1995; Locke and Courtenay, 1995a,6; Robichaud-Leblanc et al., 1996; 
Bernier et al., 1998; Robinson et al., 1998), but with higher species diversity in the larger 
systems, such as the Miramichi Estuary (Hanson and Courtenay, 1995; Locke and 
Courtenay, 1995a). Dominant ichthyoplankters are typically anadromous species such as 
the smelt, alewife (Alosa psendoharengus), and blueback herring (Alosa aestivalis), while 
small fishes such as fundulids and gasterosteids usually dominate inshore littoral zones 
throughout most of the estuary (Hanson and Courtenay 1995; Robinson et al., 1998). 

The collection of ichthyoplankton and juvenile fish distribution data is important for 
many reasons. This type of information serves as baseline data which can be used to 
detect long term changes in species assemblages through changing water or habitat 
quality. Ichthyoplankton and juvenile fish distribution data also serve to confirm 
spawning activity of certain species which may be the target of conservation efforts in a 
given area. In the southern Gulf of St. Lawrence, striped bass have been identified as a 
conservation priority by Kouchibouguac National Park (Tremblay and Beach, 1994), the 
Miramichi River Environmental Assessment Q>rrimittee (MREAC, 1996), and the 
Richibucto River Association (St-Hilaire et al., 1997a). Within the southern Gulf of St. 
Lawrence (Figure 1), striped bass spawning has only been confirmed in the Miramichi 
Estuary (Robichaud-Leblanc et al., 1996). Studies in the Kouchibouguac River in 1996 
(Robinson et al., 1998) found no evidence of striped bass spawning in the form of eggs 
and larvae, although small numbers of young-of-the-year (YOY) fish were present in late 
summer. Given the absence of earlier life history stages it was hypothesized that these 
YOY striped bass were rmgrants from another nearby estuarine system, such as the 
Miramichi Estuary to die north or the Richibucto Estuary to the south (Robinson et al., 
1998). 

The main objective of this research was to determine if the Kouchibouguac and 
Richibucto rivers support spawning populations of striped bass, or if they act as rearing 
habitat for young-of-the-year fish from other nearby estuaries, such as the Miramichi to 
the north. 
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To meet this objective, ichthyoplankton and beach seining surveys were conducted in 
1997 and. 1998 during the time when striped bass were expected to be spawning and later 
rearing in the littoral zone (Robichaud-Leblanc et al., 1996,1998). 

The secondary objective of this study was to use the ichthyoplankton and beach seining 
surveys to describe the fish communities of the Kouchibouguac and Richibucto Estuaries 
during the ice-free seasons of 1997 and 1998. This study represents the first effort to 
examine ichthyoplankton diversity and distribution within the Richibucto Estuary. These 
surveys were intended to detect any major differences in species assemblages between 
these two small neighboring estuaries within the southern Gulf of St Lawrence. 

MATERIALS AND METHODS: 

STUDY AREA 

Southern Gulf of St. Lawrence 

Tides in the southern Gulf of St. Lawrence are mixed semi-diurnal (2 high and 2 low 
tides each day) (Miller et al., 1991). The currents are generally weak, and thus are easily 
influenced by strong winds which can change both their speed and direction from one day 
to the next (Miller et al., 1991). The section of coast from Richibucto to Point Escuminac 
(at the southern edge of Miramichi Bay) is usually exposed to strong northeasterly winds. 
Conditions in this area are often unpredictable due to shallow water and irregular seas 
(Miller et al., 1991). The highest of these seas often occur north of Kouchibouguac 
River, at Pointe Sapin (Miller et al., 1991). Ice formation in the Gulf usually begins in 
mid-December, and by January the Northumberland Strait is usually ice-covered (Miller 
et al., 1991). Ice breakup begins in the northwest Gulf of St Lawrence and spreads 
southeast during April (Miller et al., 1991). 

Kouchibouguac River System 

The Kouchibouguac River (Figure 2) is located in eastern New Brunswick in 
Kouchibouguac National Park, and drains into Kouchibouguac Lagoon, It has a small 
estuary which drains a catchment basin of approximately 228 km2 (Ambler 1975; 
Kerekes, 1977). The mean annual daily freshwater discharge rate of Kouchibouguac 
River is 3.74 m V (Beach, 1988), and the tidal effects are mixed with a mean tidal 
amplitude of 0.67 m (Ambler, 1975; Kerekes, 1977). Tidal effects in the system, 
depending on the amount of surface runoff, can extend as far as a derelict hydroelectric 
dam located in Kouchibouguac Village approximately 15 km upriver (Kerekes, 1977). 
Kouchibouguac Lagoon is a shallow coastal bay separated from the Northumberland 
Strait by a 25 km long procession of barrier sand dune islands which protect it from the 
unpredictable high- energy conditions of Northumberland Strait. It has a total surface 
area of approximately 15 km2, a maximum width of 600 m, and an average depth of 
approximately 1.5 m (S. Courtenay unpub. data) with depths averaging 3 m in the 
shipping channel (Ambler 1975; Kerekes 1977). 
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Richibucto River System 

The Richibucto River Estuary is located approximately 20 km south of Kouchibouguac 
Lagoon (Figure 3). It is a small coastal watershed with a catchment basin covering 
approximately 1088.5 km2 (St. Hilaire et al., 19976). The average elevation is 45.5 m 
above sea level (Montreal Engineering Company 1969) and the mean annual freshwater 
discharge into the estuary is 26.0 m3s (St.-Hilaire et al., 19976). The maximum rate of 
discharge (approximately 91.5 mV1) is usually reached in April immediately after ice-off 
(St.-Hilaire et al., 19976). Richibucto River, along with a number of smaller tributaries, 
flows into Richibucto Bay, a large shallow basin with depths averaging lm (St.-Hilaire et 
al., 19976). There is a dredged channel 150 m wide and up to 12 m deep which flows 
through the center of the bay (St-Hilaire et al., 19976). Richibucto Bay is separated from 
the Northumberland Strait by the same barrier sand dune islands that extend from 
Kouchibouguac National Park. Ice formation in the system usually occurs in November 
and the entire system is typically ice-free by April (St.-Hilaire et al., 19976). 

PHYSICO-CHEMICAL DATA 

Samples of near-surface water (taken approximately 2 cm below the surface) and bottom 
water (taken approximately 10 cm above the bottom) were collected in mid-channel at 
each ichthyoplankton site using a Van Dorn bottle. The depth sampled ranged from 
approximately 1 to 8 m, depending on location. A hand-held refractometer with 
automatic temperature compensation (#A366ATC Ben Meadows Co., No. 221192, 
Atlanta, GA) and a thermometer (VWR No. C 1067-855, Halifax, N.S.) were used to 
immediately measure the salinity (%o) and temperature (°C) of each water sample. The 
refractometer was rinsed and recalibrated with distilled water between readings. Surface 
salinities were used to describe ichthyoplankton distribution as the bottom salinity values 
were often highly variable within a small area, presumably due to varying bottom 
topographies (Appendix A, B; Robinson, unpub. data). Previous studies within the 
southern Gulf of St. Lawrence have demonstrated that surface salinity is the most useful 
predictor of ichthyoplankon distributions within estuaries (Locke and Courtenay, 1995a; 
Bernier et al., 1998). Near-surface salinity and temperature (taken approximately 2 cm 
below the surface) readings were taken at each beach seining site approximately 2 m 
from shore with the same refractometer and thermometer used during the 
ichthyoplankton surveys. 

ICHTHYOPLANKTON 

Timing of Collections 

Pelagic ichthyoplankton were collected approximately twice weekly in each river during 
late May and June (the months when striped bass were expected to be spawning) and 
biweekly thereafter. A total of 50 ichthyoplankton surveys were carried out during two 
field seasons: 25 in each of 1997 and 1998. 
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Exploratory surveys in the summer of 1997 were also conducted in the St. Louis River on 
July 2 and in the St. Charles River on July 10. Ichthyoplankton were also sampled from 
the Northwest Miramichi River during five ichthyoplankton surveys in 1998 on May 26, 
June 3, June 10, June 17, and July 8. The Northwest Miramichi River is an area in the 
southern Gulf of St. Lawrence where striped bass are known to spawn, probably on an 
annual basis, and was sampled to evaluate gear success for capturing striped bass eggs 
and larvae. 

Method of Collections 

Ichthyoplankton were collected with 1.0 m and 0.5 m diameter 0.5 mm mesh Nitex 
plankton nets. In 1997, the 1.0 m diameter, 3 m long net was used to sample deeper areas 
(>2m) in the Richibucto River while the smaller net was used in shallow water (<2m) and 
in the Kouchibouguac River. In 1998 the 0.5 m diameter, 1.5 m long net was used 
exclusively for all ichthyoplankton sampling. Ichthyoplankton were routinely collected 
by towing the net from a motorized boat for 10 min against the current at each 
ichthyoplankton station. The velocity of the boat was increased and decreased during 
each tow to allow the plankton net to undulate and thus sample the entire water column. 
Although the nets were usually towed by motorized boat, there were instances during low 
spring tides when some sampling stations were too shallow to allow for boat passage. In 
these instances the plankton net was fixed onto a 3 m long pole and manually walked 
against the current for 10 min. All ichthyoplankton samples were immediately preserved 
in 10% formalin buffered with CaCCh in ambient estuary water. 

The amount of water sampled during each plankton tow was estimated with a TSK 
flowmeter (Tusurumi-Seiki-Kosakusho Co., Yokohama, Japan) that was mounted off-
center in the mouth of each plankton net. The flowmeter was calibrated during a series of 
12 vertical tows in low-current water approximately 5 m deep. During this procedure, the 
flowmeter was mounted on a 0.5 m diameter plankton net frame. The frame was lowered 
and raised through the water column 12 times, and flowmeter readings were taken at the 
beginning and end of each vertical tow. At the end of the tow series, the flowmeter 
readings were averaged and used to determine a constant value for the amount of water 
sampled per unit flow. 

In 1997, the 0.5 m diameter net sampled an average of 75 m3 water (range 3-222 m3) 
during each ichthyoplankton tow. The 1.0 m diameter net sampled an average of 313 m3 

water (range 56-862 m3) during each tow. In 1998, the 0.5 m diameter net sampled an 
average of 79 m3 water (range 9-389 m3) during each tow. 

Calculation of Abundance Indices 

Flowmeter readings were used to estimate the number of ichthyoplankton taxa per m3 of 
water in each plankton sample. These values were then standardized to the number of 
ichthyoplankton (by taxa) per 100 m3 of water. For each sampling day, ichthyoplankton 
counts from similar surface salinity ranges (0 %o, 0.5-2.0 %o, 2.5-4.0 %o, 4.5-6.0 %o, 6.5-
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8.0 %o, 8.5-10.0 %o, and >10.0 %o) were pooled to act as replicates in the interpretation of 
the data. 

Location of Ichthvoplankton Collections 

Sampling stations were chosen based on accessibility by boat and sampling gear, and by 
salinity profiles. River distance in km was measured for each of the ichthyoplankton 
sampling stations in the Kouchibouguac (Table 1) and Richibucto (Table 2) rivers. In 
each river, the station at or closest to the river mouth (i.e., lowest downriver station) was 
designated as km 0. All other stations were measured as km upriver or downriver from 
km 0. In the Kouchibouguac River (Fig. 2) 10 ichthyoplankton sampling stations were 
chosen along the main river. These stations ranged in distance from 0 km at Loggiecroft 
Wharf (0 km at station 4) to 12.2 km (station 13), a point just down river from 
Kouchibouguac Village (Table 1). Kouchibouguac River has no major tributaries 
therefore all sampling stations were located along the main river. 

In the Richibucto River (Fig. 3) 8 ichthyoplankton sampling stations were chosen along 
the main river and its tributaries, ranging in distance from the bridge at Big Cove (16 km 
at station 24) to station 37,34.5 km upriver (Table 2). In addition to sampling the main 
Richibucto River, two major tributaries were routinely sampled in both 1997 and 1998 
for ichthyoplankton: Molus River (stations 25 and 26) and Bass River (stations 29 and 
30) (Fig. 3). 

Ichthvoplankton Identification 

Ichtoyoplankton were separated from other organic material (algae and invertebrates) 
with a hand magnifier and transferred from the 10% buffered formalin into a 70% 
ethanol solution. Ichthyoplankers were exarnined under 10X to 20X magnification with a 
Wild M3 stereo dissecting microscope and identified to lowest possible taxonomic level 
using a series of ichtoyoplankton descriptions (Hardy, 1978; Drewry, 1981). The 
differentiation of white perch (Morone americana) from striped bass (M saxatilis) larvae 
was verified by Dr. Lou Van Guelpen at the Atlantic Reference Centre of the Huntsman 
Marine Science Centre in St. Andrew's, New Brunswick. Clupeid (Alosa spp.) and 
fundulid (Fundulus spp.) ichthyoplankters were identified to genus only, and all 
gasterosteid ichthyoplankton (sticklebacks) were only identified to family. 

BEACH SEINING 

Timing of Collections 

The inshore fish community was sampled during the summers of 1997 and 1998 in both 
the Kouchibouguac and Richibucto River systems. In both rivers, the inshore fish 
surveys were most intensive during July and August (Table 3), the months when juvenile 
striped bass were expected to be feeding and shoaling in the inshore habitat (Robichaud-
LeBlanc et al., 1996,1997,1998). A total of 36 beach seining surveys were carried out 
during the two field seasons: 11 in 1997 and 25 in 1998. This included two exploratory 
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fall beach seining surveys in 1998: the Kouchibouguac River was sampled on September 
9, and the Richibucto River was sampled on October 6. 

Method of Collections 

Juvenile fish were collected with a 25 m long by 1.5 m deep bag-style seine which was 
constructed with 6 mm mesh. The 3.4 m3 purse of the net was fitted with a 0.9 mm nylon 
mesh liner to trap organisms as small as fish eggs and larvae. The liner was left in the net 
until early August, when juvenile striped bass would have grown large enough to be 
retained by the 6 mm mesh. The beach seine was deployed during each haul by securing 
one end of the net to the shore while the other end was manually towed perpendicular 
from shore for a distance of approximately 15-20 m. The seine was then brought into 
shore in a quarter-circle sweep. An area of approximately 240 m2 was sampled with this 
method. 

Location of Beach Seining Collections 

Beach seining sampling stations were chosen based on accessibility by boat, shoreline 
profile, and salinity profiles. Beach seining was feasible only at sites with 5 to 10 flat, 
open shoreline which could receive the bag of the net when the seine was retrieved. In 
both the Kouchibouguac and Richibucto rivers the stations which were sampled by beach 
seine (Tables 1 and 2) were chosen based on shoreline accessibility and river distance and 
therefore varied shghtly from year to year. 

In the Kouchibouguac Estuary (Fig. 2), 13 beach seining stations were chosen, 8 of which 
were sampled routinely (Table 1). These stations ranged in distance from the southern tip 
of north Kouchibouguac Dune (-2.6 km at station 1) to 13.3 km (station 14), a point just 
down river of a derelict hydroelectric dam at Kouchibouguac Village (Table 1). 

In the Richibucto River (Fig. 3), 37 beach seining stations were chosen along the main 
river and its tributaries, including the 8 stations used in the ichlhyoplankton surveys (Fig. 
3, Table 2). These stations ranged in distance from the breakwater at North Richibucto 
Dune (-11 km at station 1) to station 37,34.5 km upriver (Table 2). In addition to 
sampling the main Richibucto River, two major tributaries were also routinely sampled 
for inshore fish communities: Molus River (stations 25,26, and 27) and Bass River 
(stations 29 and 30) (Fig. 2). 

FYKE NETS 

Method of Collections 

In late summer 1997 (August 20 to 29), juvenile fish were also sampled in 
Kouchibouguac River from a linear array of 4 fyke nets positioned near the mouth of the 
river (Fig. 2). The fyke nets were specially constructed to capture and retain small fishes. 
They were constructed of synthetic 1 cm stretch mesh and were fitted with single 6 m 
weighted leaders attached to the mouth of each net, allowing the traps to fish in both 
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directions. The depth of the nets ranged from approximately 0.5 m (low tide) to 2 m 
(high tide). The 4 nets were set in a slightly staggered line perpendicular from the shore 
near the river mouth. The nets were usually allowed to fish for 24 h before they were 
checked. 

Identification of Inshore Fishes 

All captured fish were immediately enumerated and identified to species whenever 
possible using standard identification keys for Atlantic Canadian fishes (Scott and Scott 
1988). Fishes were counted and released as quickly as possible to avoid excessive 
mortalities. During six beach seining surveys in 1997 (July 11, August 18,19,21,27, 
28) fish species other than striped bass and white perch were not enumerated but were 
only recorded as present. 

All Morone spp. were immediately preserved in 95% ethanol for later identification to 
avoid possible confusion between juvenile white perch and juvenile striped bass. 
Juvenile white perch and striped bass were later differentiated based on dorsal fin 
characteristics and anal fin spine lengths using a series of keys compiled by Drewry 
(1981) and Scott and Scott (1988). 

RESULTS: 

ICHTHYOPLANKTON 

Mean daily surface temperatures and surface salinities measured during the 1997 (Table 
4, Appendix A) and 1998 (Table 5, Appendix B) ichthyoplankton surveys fluctuated 
throughout the sampling period. Surface temperature increased rapidly during the first 
week of June in both the Kouchibouguac and Richibucto rivers (Fig. 4). Daily surface 
salinities at each sampling station varied throughout the 1997 and 1998 sampling seasons, 
presumably due to prevailing tides, winds, and currents. Ichthyoplankton surveys in the 
Kouchibouguac River in 1997 and 1998 were completed along a horizontal salinity 
gradient ranging from freshwater to 20%o, with most of the sampling falling within the 0 
to 5%o range (Fig. 5). In 1997 and 1998 in the Richibucto River, the horizontal salinity 
gradient along which ichthyoplankton were sampled ranged from 0 to 18%o, with the 
majority of samples collected from a range of 0 to 1 l%o (Fig. 6). 

A total of 13 taxa representing 8 families were identified from the ichthyoplankton 
samples (Table 6). Gaspereau, rainbow smelt, Atlantic tomcod, Atlantic silverside, and 
stickleback larvae were recovered from both rivers. Captures of larval banded killifish, 
mummichogs, white perch, and smooth flounder were restricted to the Richibucto River. 
Anadromous larvae (gaspereau and rainbow smelt) were the most abundant larvae 
throughout the 1997 and 1998 sampling seasons in both rivers. No striped bass eggs or 
larvae were found in any of the ichthyoplankton samples (Tables 6 to 10, Appendix C, 
Appendix D), nor was any striped bass spawning behavior observed during these surveys. 
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In the Kouchibouguac River in 1997 (Table 7), gaspereau were present in the 
ichthyoplankton samples from June 4 to July 31. Abundances peaked at 764 larvae m"3 

H20 at 0 %o on June 25 (Table 7). In 1998, they were captured from May 12 to July 20, 
with the highest abundance of 37 larvae m"3 H20 at 0.5-2.0 %o observed on July 7 (Table 
8). In the Richibucto River in 1997 (Table 9), gaspereau larvae were collected from May 
29 to July 29 with peak abundance observed on June 26 (844 larvae m"3 H20 at 0.5-2.0 
%o). In 1998, they were found from May 13 to July 21 (Table 10), with the peak 
abundance on July 6 at 471 larvae m"3 H20 at 4.5-6 %o. 

In the Kouchibouguac River in 1997 (Table 7) smelt larvae were collected from May 20 
to June 25 with the highest abundance (74 larvae m"3 H20 at 0.5-2 %o) observed on May 
30. In 1998 abundance peaked at 279 larvae m"3 H20 at 0 %o on May 28 (Table 8). 
Smelt larvae abundances in the Richibucto River in 1997 (Table 9) peaked on May 29 at 
424 larvae m*3 H20 at 0.5-2.0 %o. In 1998, abundances were highest on May 21 at 533 
larvae nf3 H20 at 4.5-6.0 %o (Table 10). 

White perch larvae were common in the Richibucto River in both 1997 and 1998 but 
were not captured in the Kouchibouguac River in either year (Table 6). In the Richibucto 
River in 1997, they were found in the ichthyoplankton samples from May 29 to July 14 
with peak abundances of 98 larvae m"3 H20 at 0.5-2.0 %o being observed on June 24 
(Table 9). In 1998, abundances peaked at 69 larvae m'3 H20 at 8.5-10.0 %o on June 4 
(Table 10). 

Larval abundances were plotted against sampling date and surface salinity values (Figs. 7 
and 8) for the most common ichthyoplankton taxa from both rivers. In the 
Kouchibouguac River two main trends were apparent: smelt and gaspereau larval 
abundances were consistently highest at the lowest salinities sampled, and smelt captures 
were highest from late May to early June while gaspereau captures were highest from late 
June through August. In the Richibucto River, similar trends were seen. Smelt larvae 
were captured only during May and early June, whereas gaspereau larvae were mainly 
captured throughout the middle months of summer. The largest abundances of smelt and 
gaspereau were consistently seen at the lowest salinity ranges sampled. White perch 
were present in the ichthyoplankton samples from the Richibucto River in late June and 
early July in 1997 (Fig. 8), and in mid-June in 1998 (Fig. 8). 

REACH SEINING 

Physico-chemical data collected during the beach seining surveys in the Kouchibouguac 
and Richibucto Rivers in 1997 and 1998 are presented in Table 11. Surface salinities 
sampled ranged from 0 %o to 33 %o, and fluctuated throughout the sampling period 
(Appendices E and F). Surface temperatures also fluctuated during the sampling season 
reaching a maximum of 27.0 °C in the Richibucto River in 1998 on July 3 and August 10, 
and 26.0 °C on July 17 in the Kouchibouguac River. Throughout the sampling season the 
upriver stations were generally cooler and less saline than the downriver stations in both 
the Kouchibouguac and Richibucto Estuaries (Appendices E and F). 



A total of 22 taxa representing 15 families were identified from the beach seining 
collections (Table 12). The data for several species do not accurately represent their 
presence: American eel, gaspereau, brook trout, rainbow smelt, and Atlantic tomcod are 
all fished heavily within the Kouchibouguac and Richibucto Estuaries and yet remained 
conspicuously absent from most of the seining samples (Table 12). These species were 
likely present within the littoral zone of the Kouchibouguac Estuary in larger numbers 
but were mobile enough to avoid our sampling gear, which targeted primarily juvenile or 
smaller fishes. 

Brook trout were present in the late June and mid-July beach seining samples from 
Kouchibouguac River in 1997 and 1998 (Tables 13 and 14) but were not captured in the 
Richibucto River in either year (Tables 15 and 16). Rainbow smelt and white perch were 
present in the Richibucto River samples but were not captured in the Kouchibouguac 
River. 

Fundulids (Fundulus diaphanus & F. heteroclitus), sticklebacks (Gasterosteus aculeatus, 
Apeltes quadracus & Pimgitius pungitius), and Atlantic silversides (Menidia menidia) 
were numerically and spatially the most common taxa in both rivers (Table 12). 
Fundulids were captured throughout both sampling seasons. In the Kouchibouguac River 
in 1997 (Table 13) banded killifish were more abundant than mummichogs throughout 
the sampling area, especially at the upstream sampling stations. In 1998 (Table 14) 
banded killifish and mummichogs were enumerated together. In the Richibucto River in 
1997 (Table 15) banded killifish were more abundant than mummichogs throughout the 
sampling area, with highest numbers observed at the upstream stations. The 2 fundulid 
species were counted together in 1998 in the Richibucto River (Table 16). In the 
Kouchibouguac River, threespine and fourspine sticklebacks were the most common 
gasterosteids throughout the sampling period, with the highest counts observed at the 
middle brackish water stations (Tables 13 and 14). In the Richibucto River, fourspine 
sticklebacks were the most abundant gasterosteid species (Tables 15 and 16). 
Atlantic silversides were common in the beach seining collections. They were present 
throughout the sampling period and were most abundant in the downstream sampling 
stations in both the Kouchibouguac (Tables 13 and 14) and Richibucto (Tables 15 and 
16) Rivers. 

White perch were abundant in the Richibucto River in both 1997 (Tables 12 and 15) and 
1998 (Tables 12 and 16) but were not found in the samples collected from the 
Kouchibouguac River (Table 12). In the Richibucto River in 1997, they were first 
captured on July 11 at Station 32. On July 18, large numbers of YOY white perch were 
captured at Stations 26,29,32. In 1998, they were first captured on June 25 at Station 
32. Large numbers were also found on July 13 at this station. White perch appeared to 
extend well upstream into the Coal Branch of the Richibucto River (stations 34-36) on 
the one date that it was sampled (August 18,1997, Table 15), and were frequently 
collected at station 33, the mouth of the Coal Branch (Tables 15 and 16). They were 
present in the upper Richibucto River in 1997 (station 37) on August 18 (the only time 
this stations was sampled in 1997), and remained conspicuously absent from this area in 
1998 (Table 16). 

9 
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FYKE NETS 

A total of 12 taxa representing 8 families was identified from fyke net traps set in 
Kouchibouguac Lagoon (Table 17). No species were captured in the fyke net array that 
were not represented in the beach seining catches from elsewhere in the Kouchibouguac 
Estuary. 

YOUNG-OF-THE-YEAR STRIPED BASS 

A total of 122 young-of-the-year striped bass were captured in the Kouchibouguac 
Estuary in 1997 through beach seine and fyke net sampling (Table 18). 
These fish were captured in the downstream area of the Estuary, between -2.6 km and 0 
km. In spite of intensive seining efforts, no young-of-the-year striped bass were captured 
in the Kouchibouguac Estuary in 1998 (Table 14). In the Richibucto Estuary in 1997,29 
young-of-the-year striped bass were captured by beach seine sampling (Table 18). In 
1998, a total of 22 young-of-the-year striped bass were captured in the Richibucto 
Estuary. Although most of the striped bass captured in the Richibucto Estuary in 1997 
and 1998 were seined from the downstream sampling stations, fish were captured as far 
upriver as station 25 (the mouth of the Molus River), 17.8 km above Rexton (Table 18). 
The lengths of the striped bass captured (59.0 to 108.5 mm total length) clearly identified 
all of them as young-of-the-year fish (Table 18). Young-of-the-year striped bass rearing 
in the Miramichi Estuary attain lengths of up to 91 mm by the end of August (Robichaud-
LeBlanc et al., 1998), which is comparable to the sizes of the fish captured in the 
Kouchibouguac and Richibucto Estuaries. 

DISCUSSION: 

SPECTES COMPOSITION 

Taxonomic richness (number of taxa) within the Kouchibouguac and Richibucto 
Estuaries in 1997 and 1998 was less than recent measurements of richness within the 
Miramichi Estuary (Hanson and Courtenay, 1995; Locke and Courtenay, I995a,b). The 
taxa which were dominant in the ichthyoplankton (smelt and gaspereau) and beach 
seining (fundulids, sticklebacks, and Atlantic silversides) samples in the Kouchibouguac 
and Richibucto Estuaries are also typically dominant in other southern Gulf of St. 
Lawrence estuaries, such as the Miramichi (Hanson and Courtenay, 1995; Locke and 
Courtenay, 1995a) and St. Louis (Bemier et al., 1998). 

Fundulids and gasterosteids (sticklebacks) were the dominant fauna in the beach seining 
samples although they were not strongly represented in the ichthyoplankton samples. 
Their lack of representation in the ichthyoplankton samples is likely because both taxa 
spawn in the littoral zone (Scott and Scott, 1988), and their broods would have thus been 
inaccessible to plankton sampling gear that targeted pelagic spawners. 
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Two fish species, rainbow smelt and white perch, were found in the beach seining 
collections from the Richibucto River but were not represented in the seining collections 
from the Kouchibouguac River. Rainbow smelt larvae were numerically one of the most 
abundant ichthyoplankton taxa found in the Kouchibouguac River during 1997 and 1998. 
It is likely that, due to the small size of the Kouchibouguac River, juvenile smelt were 
transported out of die river before they settled inshore and became susceptible to the 
beach seining gear. 

Although white perch were present in large numbers in the Richibucto River as both 
larvae and juveniles in both 1997 and 1998, no white perch were captured in the 
Kouchibouguac River. The reason for this is unknown. White perch range along the 
Atlantic coast from the upper St. Lawrence River to South Carolina in the USA (Scott 
and Scott, 1988). Throughout much of their range, white perch are considered to be a 
rapidly colonizing species capable of withstanding rapid changes in salinity and 
temperature during most stages of their life history (Hergenrader and Bliss, 1971; 
Holsapple and Foster, 1975; Bath and O'Conner, 1982; Bolieau, 1985; Scott and Scott, 
1988). Historical biodiversity inventories of Kouchibouguac National Park (Kerekes, 
1977; Desloges, 1979) found that white perch were present within the Park, but that their 
distribution was restricted to Lac À Livain, a small freshwater lake located in the Pointe-
Sapin Bog near the north boundary of the Park. It is possible that white perch once 
spawned in Kouchibouguac River, but that the derelict hydroelectric dam located 14 km 
upriver has restricted their access to spawning habitat. The torrential spring flow through 
the danTs small fishway may be too rapid for adult spawners to negotiate when they seek 
out freshwater spawning grounds. 

STRIPED BASS SPAWNING STATUS 

Based on the ichthyoplankton and beach seining results it can be concluded that striped 
bass likely did not spawn in the Kouchibouguac or Richibucto Rivers in 1997 or 1998. If 
striped bass spawning had occurred it would have been temporally and geographically 
restricted to a small window of orirwrtunity. The temporal and spatial restrictions that 
apply to striped bass spawning behavior are dependent on two main environmental 
variables: temperature and salinity. Surface temperature and surface salinity were used 
as proxy indicators of these conditions. Previous investigations of striped bass spawning 
in the southern Gulf of St. Lawrence and elsewhere have found that the initiation of 
spawning is closely related to rising water temperatures on the spawning grounds and not 
on absolute temperature (Setzler-Hamilton et al., 1981; Van Den Avyle and Maynard, 
1994; Robichaud-LeBlanc et al., 1996). Previous work with striped bass eggs and larvae 
in the southern Gulf of St Lawrence has also shown that they are generally distributed 
vrithin a narrow salinity range (Robichaud-LeBlanc et al., 1996). Eggs are generally 
present in tidal fresh water, and larvae in waters with surface salinities < 5 PSU 
(Robichaud-LeBlanc et al., 1996). 

In the Kouchibouguac and Richibucto Rivers in 1997 and 1998, rapidly rising water 
temperatures were observed during late May and early June, the time when striped bass 
were expected to be spawning. In 1997, this occurred during the first and second weeks 
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of June; during this time, mean surface temperatures rose from approximately 12°C to 
18°C. In 1998 rapidly rising water temperatures were observed during the second week 
of May and again during the first week of June. In May, mean surface water 
temperatures in the Kouchibouguac River rose from 11.7°C to 16.25°C in 2 days, from 
May 12 to May 14; in the Richibucto River, similar rises in temperature were observed 
during early June, when the water temperature rose from 14.27 °C to 19.50 °C in 1 week. 
Therefore, the temperature changes that are believed to trigger striped bass spawning 
were present in both rivers during both sampling years. Furthermore, both the 
Kouembouguac and Richibucto River were extensively sampled for ichthyoplankton 
during these rapid temperature changes. 

Diiring the Kouchibouguac and Richibucto River ichthyoplankton surveys slightly saline 
to fresh water was sampled during approximately 95% of the surveys in 1997 and 
approximately 92% of the surveys in 1998. The salinity and temperature regimes that 
were sampled appeared appropriate for the projected distribution of striped bass eggs and 
larvae. It can thus be concluded that the lack of striped bass eggs and larvae in the 
ichthyoplankton collections from the Kouchibouguac and Richibucto Rivers was not 
attributable to inappropriate geographical or temporal sampling strategies. 

Of the 13 taxa represented in the ichthyoplarikton samples, several are known to 
commonly co-occur with striped bass eggs and larvae. Ichthyoplankton surveys in the 
Mramichi Estuary in 1995 (Locke and Courtenay, 1995a, 6) found that gaspereau, 
rainbow smelt, Atlantic tomcod, fourspine stickleback, and threespine stickleback were 
alt present in ichthyoplarikton samples which also contained striped bass eggs or larvae. 
Furthermore, white perch larvae were found to co-occur with striped bass eggs and larvae 
m tidal freshwater (Locke and Courtenay, 1995a). Gaspereau, rainbow smelt, and 
gasterosteids were among the most abundant larvae collected during the ichthyoplankton 
surveys of the Kouctabouguac and Richibucto Rivers in 1997 and 1998. These 
collections also share many taxa in common with other published plankton surveys in the 
area (Locke and Courtenay, 1995&; Bernier et al., 1998; Robinson et al., 1998). The 
commonality of ichthyoplankton species composition between this study and others, 
combined with the abundant presence of white perch larvae in the Richibucto River 
collections, suggests that the sampling gear used was effective for the collection of 
pelagic larvae such as striped bass. 

The ichthyoplankton sampling gear used in this study was also tested in the Northwest 
Mramichi River in an area where striped bass spawning is known to occur. Although 
smelt and gaspereau larvae were numerically the most abundant taxa in these collections, 
striped bass larvae were also collected (M. Robinson, unpub.data.). This serves as a gear 
test for the ichthyoplankton sampling methods, indicating that the gear used (i.e., boat, 
motor, net, etc.) was indeed effective for the collection of striped bass eggs and larvae. 
Thus, based on the ichthyoplankton and beach seining data, it can be concluded that small 
numbers of YOY striped bass migrated into the Richibucto River from another nearby 
estuary. 
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PRESENCE OF YOY STRIPED BASS 

Although no evidence of striped bass srjawning was found during the ichthyoplankton 
surveys in the Kouchibouguac and Richibucto Rivers in 1997 and 1998, YOY striped 
bass were found in the Kouchibouguac Estuary in 1997 and in the Richibucto River in 
both, sampling seasons. There is a small possibility that these fish resulted from a 
spavvrung event in the Kouchibouguac or Richibucto rivers that the ichthyoplankton and 
beach seining surveys missed. It is, however, more likely the YOY striped bass captured 
in the Kouchibouguac and Richibucto rivers were migrants from another nearby estuary. 
Two main observations support this conclusion. First, no evidence of striped bass 
spawning was found in either the Kouchibouguac or Richibucto Estuaries in 1997 or 
1998. Second, the time at which these fish were captured (late August) and the length at 
which they first appeared (over 70 mm) are inconsistent with YOY distribution data from 
other estuaries in the southern Gulf of St. Lawrence. Studies in the rvhramichi Estuary in 
1992 (Robichaud-LeBlanc et al., 1998) found that YOY striped bass were first captured 
inshore by beach seine during late June when they had reached a length of at least 12.0 
mm TL. At the end of the summer in 1992, YOY striped bass were present in the 
greatest numbers in the more saline areas of the Mhamichi Estuary (Robichaud-LeBlanc 
et al., 1998). 

It is unknown why no YOY striped bass moved into the Kouchibouguac River in 1998 
when they did in 1996 (Robinson et al, 1998) and 1997. It is possible that large floating 
mats of macroscopic algae that are prevalent inshore in the Kouchibouguac River in late 
summer effectively blocked YOY striped bass from exploiting the inshore littoral habitat. 
If this were the case, the YOY striped bass could have been present in the area but would 
have been inaccessible to the beach seining gear that was used. These algal mats also 
made beach seine sampling very difficult in the late summer of 1998, and could have 
reduced the sampling efficiency of the seining gear. It is also possible that YOY striped 
bass were present in the lower Kouchibouguac Estuary but not in the upper 
KcHichibouguae River. Early striped bass research within Kouchibouguac National Park 
(Mervin, 1979; Hogans and Melvin, 1984; Robinson et al., 1998) has indicated that YOY 
striped bass use this area as rearing habitat in at least some years. The Richibucto River 
served as rearing habitat for YOY striped bass in 1997 and 1998 although the magnitude 
of this use has yet to be quantified. Robinson et al. (1998) pointed to two likely sources 
for the YOY striped bass migrants found in 1996 in the Kouchibouguac River: the 
fvfiramichi Estuary to the North and the Richibucto Estuary to the South. At the time it 
was believed that these were the only two estuaries in the area large enough to support 
viable striped bass populations (Robinson et al., 1998). It now seems likely that die 
source of these migrants was not the Richibucto River, and that the migrant fish present 
in the Kouchibouguac River in recent years and in the Richibucto River in 1997 and 1998 
irnrmgrated from the Mramichi River striped bass population. 

It is currently unknown if the YOY striped bass that move into the KoucMbouguac and 
FdcruDucto Rivers successfully overwinter in these systems, although it seems likely that 
some do. YOY striped bass with fork lengths of < 100 mm appear not to have good 
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winter survival rates in Miramichi River (Bernier, 1996; Bradford and Chaput, 1997). 
Older striped bass from the Miramichi Estuary are known to overwinter in the 
Koucrubouguac (Hogans and Melvin, 1984; Bradford et al., 2000) and Richibucto Rivers 
(Rulifson and Dads well, 1995, Bradford and Chaput, 1996) above the salt wedge in fresh 
or near-fresh water, and YOY striped bass have been observed overwintering in the 
Richibucto River in recent years (R. Bradford, pers. comm.). The migration of YOY 
striped bass from the Miramichi River to overwintering sites in the Kouchibouguac and 
Richibucto estuaries could thus provide a mechanism for the re-colonization of other 
southern Gulf of St. Lawrence Rivers. This research has clearly demonstrated that the 
KoucMbouguac and Richibucto Estuaries provide rearing and possible overwintering 
habitat for YOY striped bass even if they are not presently supporting striped bass 
spawning. 

RESEARCH AND MANAGEMENT RECOMMENDATIONS: 

• Continue to monitor the Kouchibouguac and Richibucto Estuaries for intermittent 
striped bass spawning. 

• Determine if immigrating YOY striped bass successfully overwinter in the 
Kouchibouguac and Richibucto rivers to eventually contribute to the southern Gulf of 
St. Lawrence Stock. 

• In lieu of a striped bass recreational fishery in the Richibucto River, the potential for an 
enhanced white perch fishery should be investigated. 

CONCLUSIONS: 

The Kouchibouguac and Richibucto Rivers continue to support a diverse and abundant 
icrrthyomuna community, which occasionally includes migrant YOY striped bass, likely 
from the Miramichi Estuary. These rivers are also important spawning and rearing 
habitat for a number of commercially important fish species. Active fisheries are present 
in both river systems for smelt, gaspereau, and eels. Although striped bass did not spawn 
in the Kouchibouguac or Richibucto Rivers in 1997 or 1998, it is possible that striped 
bass still use these rivers as spawning habitat in intermittent years. Based on the data 
presented here, it is not possible to completely discount striped bass spawning in the 
Kouchibouguac and Richibucto Rivers, which may occur in years when striped bass 
abundances in the southern Gulf of St. Lawrence are not at critically low levels. 
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Table 1: Location of ichthyoplankton and beach seine sampling stations in the 
Kouchibouguac River in May-August 1997 and 1998 illustrating stations that were 
sampled (•/ ) and were not sampled (X ) during each year. Distances were measured 
following the river curves in mid-river using a map wheel on 1:35 000 Kouchibouguac 
National Park Maps # 21-1/14 and 21-1/15. The commercial fishing wharf at Loggiecroft 
was designated as km 0. 

W +/-1-4-1 J-%** PL 1 1 1fl*V* V^^k1** -Hi 

station iNumoer 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Distance from km 0 
(Loggiecroft) 

-2.6 
-2.8 
-1.5 
0.0 
2.2 
3.1 
4.6 
6.3 
7.6 
8.8 
10.3 
11.1 
12.2 
13.3 

Ichthyop 
1997 
X 
X 
X 
X 
X 
X 
y 
y 
y 
y 
/ 

y 
y 
X 

lankton 
1998 
X 
X 
X 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
X 

Beach 
1997 
y 
y 
X 
y 
y 
y 
y 
y 
y 
y 
y 
y 
X 
X 

Seining 
1998 

• 

X 
y 
y 
y 
y 
y 
y 
y 
y 
y 
X 
X 
y 
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Table 2: Location of ichthyoplankton and beach seine sampling stations in the Rkhibucto 
Rivet in May-August 1997 and 1998 illusttating stations that were sampled (•/ ) and were 
not sampled (X ) during each year. Distances were measured following the river curves 
in mid-river using a map wheel on 1:50 000 Department of Natural Energy and 
Resources Maps #21-1/10 and 21-1/11. The town of Rexton was designated at km 0. 

Station Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

Distance from km 0 
(Rexton) 

-11.0 
-10.7 
-12.1 
-10.5 
-7.0 
-9.1 
-13.0 
-15.1 
-16.6 
-17.2 
-6.8 
-9.3 
-5.0 
-3.4 
-5.0 
-3.0 
0.0 
3.2 
3.4 
8.0 
8.8 
11.0 
15.6 
16.0 
17.8 
19.8 
20.7 
20.5 
22.5 
24.0 
24.2 
26.5 
27.5 
29.0 
29.8 
32.0 
34.5 

Ichthyoplankton 
1997 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
/ 
y 
y 
X 
X 
• 
/ 
y 
y 
X 
X 
X 
X 
/ 

1998 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
y 
y 
y 
X 
X 
y 
y 
y 
y 
X 
X 
X 
X 
/ 

Beach 
1997 
y 
X 
y 
y 
y 
y 
y 
y 
y 
y 
X 
X 
X 
y 
X 
y 
y 
X 
/ 
/ 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

Seining 
1998 
y 
y 
X 
X 
y 
y 
X 
X 
X 
X 
y 
y 
y 
y 
y 
X 
y 
y 
y 
y 
y 
X 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
X 
X 
X 
y 
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Kouchibouguac 1997 
KoucMboùguac 1998 

Riehibucto 1997 
Richibucto 1998 

Mo 
June 

0 
2 
0 
1 

nth and num 
July 

1 
2 
3 
6 

berofbeac 
August 

3 
6 
6 
6 

;h seining survey 
September 

0 
1 
0 
0 

/S 

October 
0 
0 
0 
1 

Table 3: List of beach seining surveys in the Kouchibouguac and Riehibucto Estuaries in 
1997 and 1998, organized by month and year. 
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Table 4: Environmental variables measured during the 1997 iehthyoplankton surveys in 
the Kouchibouguac and Richibucto Rivers. "N" refers to the number of stations sampled 
during a particular ichthyoptankton survey. 

Itat* 

May 15 
May 20 
May 28 
May 29 
May 30 
June 3 
June 4 
June 5 

June 10 
June 11 
June 12 
June 13 
June 17 
June 19 
June 23 
June 24 
June 25 
June 26 
Julyl 
July 2 
July 3 
July 9 
July 10 
July 14 
July 17 
July 29 
July 31 

U i v # r 
l U V v l 

Kouchibouguac 
Kouchibouguac 

Richibucto 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 
Richibucto 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 
Richibucto 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 
StLouis 

Richibucto 
Kouchibouguac 

StCharles 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 

N-

3 
3 
1 
5 
5 
3 
5 
4 
5 
3 
7 
7 
1 
3 
5 
6 
7 
5 
4 
4 
7 
5 
2 
7 
5 
4 
6 

Salinit 
Surface 

0-4 
0 
3 

0-7 
0.5-1.5 

0-6 
0-2 
0-3 
0 
0 

0-5 
0-3 
2 

1-5 
0-5 
0-8 
0-5 
0-2 
0-1 
0-5 
0-5 
0-3 
7 

0-7 
0-1 
5-15 
1-10 

y(%.) 
Bottom 

1-29 
0-20 

7 
0-10 

0.5-23 
0-7 

0-22 
1-5 
0-8 

0-20 
0-11 
0-23 

2 
4-5 

12-18 
0-13 

0.5-22 
0-9 
0-11 

5.5-24 
0-13 
6-18 

10 
0-22 
12-26 
11-15 
5-25 

Ten 
Mean Surface 

10.40 
10.33 
13.00 
14.21 
13.40 
14.38 
12.00 
13.08 
18.00 
17.80 
18.43 
15.36 
18.00 
18.14 
16.50 
18.00 
15.64 
16.88 
20.63 
23.50 
22.63 
18.00 
17.00 
20.00 
19.80 
22.17 
21.00 

iperature (°< 
Surface....... 
10.5-12 
10-11 

13 
13-17 

12.5-14.5 
14-14.5 
11-13 

13-13.5 
17-19 

17.5-18 
16-20 

14-16.5 
18 

18-19 
16-17 
14-20 
14-17 
14-18 

20-21.5 
23-24 
21-24 
17-19 

18 
18-24 
17-22 
21-23 
20-22 

- ) 
. B o t t o m , 

7-11 
8-10 

12 
12-13 
8.5-13 

14 
10-12 

13-13.5 
14.5-19 
13-18 

15.5-19 
13-14 

18 
18-19 
15-16 
13-19 
14-16 
14-19 
18-21 
19-22 
20-23 
11-17 

18 
15-23 
16-18 
20-22 
19-21 
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Table 5: Environmental variables measured during the 1998 iehthyoplankton surveys in 
the Kouchibouguac and Richibucto Rivers. "N" refers to the number of stations sampled 
during a particular iehthyoplankton survey. 

Date 

May 12 
May 13 
May 14 
May 15 
May 19 

May 20 
May 21 
May 27 
May 28 
May 29 
June 2 
June 4 
June 5 

June 11 
June 12 
June 15 
June 16 
June 18 
June 19 
July 6 
July7 
July 20 
July 21 

August 4 
August5 

River 

Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 
Richibucto 

Kouchibouguac 
Richibucto 
Richibucto 

Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 
Kouchibouguac 
Kouchibouguac 

Richibucto 
Richibucto 

Kouchibouguac 
Richibucto 

Kouchibouguac 
Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 

N -

8 
5 
7 

6 
6 
5 
6 
7 
7 
6 
6 
8 
4 
8 
6 
4 
8 
8 
7 
5 
7 
7 
6 

5 
5 

Salinity (%•) 

Surface 

0-4 
0-6 
0-7 

1-5 
0-10 
0-4 
0-8 
1-15 
0-6 
0-8 
0-5 

0-10 
0-20 
0-10 
0-6 
0-4 
0-11 
0-11 
0-4 
0-12 
0-5 
0-12 
5-17 

1-11 
10-18 

Bottom 

0-26 
0-7 

9-25.5 
2-8 

4-16 
13.5-18 

2-17 
1-14 
16-24 
0-9 

0-23 
0-24 
0-20 
0-15 
0-21 
15-22 
0-16 
0-17 
0-24 
2-22 
1-21 

20-26 
10-18 
20-25 
16-23 

Temperature (°C) 

Surface Mean 

11.70 
11.36 
16.25 

14.79 
13.86 
13.40 
16.86 
16.29 
15,00 
17.43 
15.56 
14.27 
10.40 
19.50 
17.33 
17.50 
18.44 
20.44 
18.29 
23.00 
20.86 
22.57 
24.43 
22.20 

22.60 

Surface 

10-12 
9-13 
15-17 

14-18 
10-15 

11.5-15 
16-17 
15-17 
12-17 
16-19 
13-16 
13-15 
10-11 
18-20 
16-18 
17-18 
18-19 
19-21 
17-20 
21-24 
19-22 
22-23 
23-26 

22-22.5 
22-24 

Bottom 

9-10 
8-10 
11-18 

8.5-12 
8-15 

12-14 
14-18 
12-16 
13-15 
14-19 
12-13 
13-16 
10-12 
16-20 
14-17 
15-16 
17-20 
17-21 
17-19 
17-24 
18-21 
20-22 
23-25 

18-20.5 

18-21 
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Table 6: Ichthyoplankton taxa captured in the Kouchibouguac and Richibucto Rivers 
during the 1997 and 1998 ichthycplankton surveys. Relative abundances are presented 
as abundant (> 100 individuals per 100 m3 water typically collected), common (10 to 100 
individuals per 100 m3 water typically collected), scarce (5 to 9 individuals per 100 m3 

water typically collected), rare (< 5 individuals per 100 m3 water collected on 2 or less 
occasions), and absent (no individuals collected). 

River and Year 
Kouchibouguac 

1997 
Kouchibouguac 

1998 
Richibucto 1997 Richibueto 1998 

CLUPETDAE 
Alosa spp.: A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mitchell, 1815): gaspereau 

Abundant Abundant Abundant Abundant 

OSMERTDAE 
Osmerus mordax (Mitchell, 1815): rainbow smelt 

Abundant Abundant Abundant Abundant 

GADTDAE 
Micfogddus tomcod(Wâlbaurri, 1792): Atlantic tdmcod 

Absent Rare Rare Absent 

CWRir^oOÔNllDÂË 
Fundulus diaphanus (Lesueur, 1817): banded killifish; F. heteroclitus (Linnaeus, 1766): mummichog 

Absent Absent Scarce Rare 

ATHERJMDAE 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 

Rare Common Rare Common 

GASTEROSTEP3AE 
Gasterosteus acukatus (Linnaeus, 1758): threospine stickleback; G.wheatlandi (Putnam, 1866): 
blackspotted stickleback; Apeltes quadracus (Mitchell, 1815): fourspine stickleback; Pungitius pungitius 
(Linnaeus, 1758): ninespine stickleback 

Common Common Common Common 

PERCÏCTHYISAE 
Morone americana (Gmelin, 1788): white perch 

Absent Absent Common Common 

PLETJRONECTIDAE 
Pleuronectes putnami (Gill, 1864): smooth flounder 

Absent Absent Rare Rare 
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Table 7: Mean abundance (number per 100 m3 water ) of ichthyoplankton taxa in the 
Kcucrnbouguae River in summer 1997 by surface salinity and date. Taxa are organized 
according to phylogeny. Only dates when taxa were collected are shown. A hyphen (-) 
indicates a salinity range which was not sampled on a particular date. Parentheses () are 
used to indicate egg abundance. Numbers without parentheses indicate larval abundance; 

Taxon&date Surface salinity (Xo) 
0 0.5-2.0 2.5-4.0 4.S-6.0 6.5-8.0 8.5-10.0 >10.0 

C L U P E I D A E (Herrings) 
Alosa spp.:A.pseudoharengus (Wilson, 1811)and A. aestivalis (Mitchill, 1815): gaspereau 

June 4 (43.4) 0.0 - . . . 
June 13 12.4(5.8) 0.0 - . . . 
Jane 23 34.4 - 21.9 21.6 
June 25 764.1(492.1) - 30.6 1.5 
Jalyl 1.4 15.9 . . . . . 
July 9 13.4 3.4 . . . 
July 17 3.6 5.1 - - . . . 
July 31 - 7.1 - 6.2 - 0.0 

OSMERIDAE (Smelts) 
Osmerus mordax (Mitchell, 1815): rainbow smelt 

May 20 (1.6) - - -
May 30 - 73.7 . . . . . 
June4 5.7 28.8 . . . . . 
June 13 0.0 9.1 15.3 . . . . 
June 23 0.0 - 1.0 0.0 -
June 25 0.0 - 1.5 0.0 -

A T K E K H N I D A E (Silversides) 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 

June 23 0.0 - 0.0 2.9 - - -

GASTEROSTEIDAE (Sticklebacks) 
G. aculeatus(Linnaeus, 1758): threespine stickleback, G.wheatlandi (Putnam, 1866): blackspotted 
stipckleback, Apeltes quadroons (Mitchell, 1815): fourspine stickleback, Pungitius pungitim (Linnaeus, 
1758): ninespine stickleback 

June 4 1.9 0.0 - - . . . 
June 23 0.9 0.0 
June 25 0.0 - 1.1 0.0 - - -
July 17 1.2 0.0 - - - - -
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Table 8: Mean abundance (number per 100 m3 water) of ichthyoplankton taxa in the 
Kouchibouguac River in summer 1998 by surface salinity and date. Taxa are organized 
according to phytogeny. Only dates when taxa were collected are shown. A hyphen (-) 
indicates a salinity range which was not sampled on a particular date. 

Taxon&date Surface saBttiry (%o) 
0 O.S-2.0 2.S-4.0 4.5-6.0 6.5-8.0 8.5-10.0 >J0.0 

CLUPErDAE (Herrings) 
Alosa spp. : A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mhchill, 1815): gaspereau 

May 12 1.5 2.8 0.0 - . . . 
May 28 0.0 0.0 8.6 
June 2 1.7 0.0 0.0 -
June 12 1.3 - 0.0 0.0 -
June 19 10.8 0.0 0.0 . . . 
July 7 32.8 37.0 19.7 0.0 - - -
July 20 0.0 - 1.8 7.0 - - 1.0 

OSMERIDAE (Smelts) 
Ôsmerusmordax (Mitchell, 1815): rainbow smelt 

May 12 238.4 52.3 64.0 . . . . 
May 14 28.7 - - 4.5 214.4 
May 20 39.1 2.4 . . . 
May 28 279.1 180.8 - 107.7 
June 2 39.6 13,8 0.0 
June 5 0.9 0.0 - - - 0.0 
June 12 1.3 - 0.0 6.6 - - -
July 7 0.0 0.0 0.0 23.4 

ATHER1MDAE (Silversides) 
Menidia menidia (Linnaeus, 1766): Atlantic siiverside 

June 19 1.1 0.0 83.9 . . . . 
July 7 0.0 0.0 14.0 9.1 
July 20 0.0 - 0.0 0.0 - - 27.6 

August 4 - 9.7 - 0.0 - 0.0 0.0 

GASTEROSTEIDAE (Sticklebacks) 
G. aculeatus (Linnaeus, 1758): threespine stickleback, G.wheatlandi (Putnam, 1866): blackspotted 
stipckleback, Apeltes quadraeus (Mitchell, 1815): fourspine stickleback, Pungitiuspungitius (Linnaeus, 
1758): ninespine stickleback 

May 28 2.2 0.0 0.0 
June 15 0.0 0.0 1.6 - . . . 
June 19 1.1 223.1 0.0 - . . . 
July 7 13.7 0.0 0.0 0.0 
July 20 0.0 - 0.0 9.8 - - 1.0 

August 4 - 1.3 4.4 - 0.0 0.0 
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Table 8 (con't.) 

Taxon & date Surface salinity (%o) 
0 0.5-2.0 2.S-4.0 4.5-6.0 6.5-8.0 8.5-10.0 >10.0 

GADIDAE (Codfishes) 
Microgadus fomcoo* (Walbaum, 1792): Atlantic tomcod 

May 14 1.9 - - 0.0 0.0 
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Table 9: Mean abundance (number per 100 m3 water) of ichthyoplanktott taxa in the 
Ricmbucto River in summer 1997 by surface salinity and daté: Taxa are organized 
according to phytogeny. Only dates when taxa Were collected are shown. A hyphen (-) 
indicates a salinity range which was not sampled on a particular date. Parentheses () are 
usee to indicate egg abundance. Numbers without parentheses indicate larval abundance. 

Taxon & date 

CLUPEIDAE 
Alosa$pp..A.ps 

May 29 
June 3 
June 10 
June 12 
Jane 17 
June 19 
June 24 
June 26 
July 3 
July 14 
July 29 

OSMERIDAl 
Osmerus riiordd 

May 28 
May 29 
June 3 
Juné5 
June 10 
June 12 
June 19 
July 3 

GADIDAE (( 
Microgadus torn 

June 3 
June 5 

CYPRINODt 
Funduhs spp. (J 
mummichog 

June 26 
July 29 

ATHERINTC 
Menidia menidi. 

July 3 

Surface 
0 

(Herrings 
eudoharengi 

6.4 
1.4 

832.6(26.6 
0.0 
-
-

(393.1) 
(180.8) 

446.5 (0.4) 
97(175.1) 

-

E (Smelts) 
K (Mitchell, : 

-
17.2 
31.8 
23.5 

170.6(0.4; 
0.0 
-

0.7 

Codfishes) 
rcoe?(Walbai 

0.2 
0.8 

5NTTDAE 
p. diaplumus 

0.0 
-

»AE (Silve 
a (Linnaeus, 

0.0 

salinity (% 
0.5-2.0 

) 
'AS (Wilson, 

0.0 
0.0 

) 
-

0.0 
-

0.0 
843.9 

i 202.5 
198.4 

-

1815): rainb 
-

424.3 
-
-

) 3.9 
-

0.0 

1.2 

ira, 1792): I 
-
-

(Kfflifish 
• (Lesueur, 1 

1.6 
. 

isides) 
1766): Atla 

11.7 

o) 
2.5-4.0 

1811) and A. en 
-
-
-

0.0 
-
-
-
-
-

3.6 
-

ow smelt 
0.0 
-
-

41.2 
-

1.6 
-
-

Atlantic tomcod 
-

0.0 

es) 
817): banded ki 

-
-

ntic silverside 
-

4.5-6.0 

istivalis (Mîtctu 
-

0.0 
-

16.7 
-
-
-
-

198.2 
0.0 

24.5 

-
-

103.1 
-
-

0.0 
0.0 
0.0 

0.0 
-

llifish, F. heiert 

-
0.0 

0.0 

6.5-8.0 

11,1815): gas 
0.0 
-
-
-
-
-

0.0 
-
-

7.2 
2.1 

-
50.5 

-
-
-
-

-
-

-
-

oclitus (Linnt 

-
7.7 

-

8.5-10.0 

pereau 
-
-
-
-
-
-
-
-
-
-

2.7 

-
-
-
-
-
-

-
-

-
-

leus, 1766): 

-
0.0 

-

>10.0 

-
-
-
-
-
-
-
-
-
-

0.0 

-
-
-
-
-
-

-
-

-
-

-
0.0 

-

Table 9 (con't.) 
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Taxon & date 

GASTEROST 
G. aculeatus (Lir 
stipckieback, Apt 
1758): ninespine 

June 10 
Jmel9 
June 24 
June 26 
July 3 
July 14 

July 29 

PERCÏGKTFH 
Morone america 

May 29 
June 19 
June 24 
June 26 
July 3 
July 14 

PLEURONEC 
Pleuronectes pui 

May 29 

Surface 
0 

EIDAE(S 
iriaeus, 175Î 
ihes quadra 
stickleback 

0.4 
-

0.0 
71.0 
0.0 
6.3 

-

VTDAEO 
na (Gmelin, 

0.0 
-

0.0 
(46.8) 
37.9 
0.0 

:TIDAE C 
ïtami (Gill, 

0.0 

salinity (%*} 
0.5-2.0 

Jtickleback: 
!): threespine 
eus (Mitchell 

-
-

0.9 
431.0 
0.0 
1.2 

-

remperate t 
1788): white 

0.0 
0.0 

97.5 
2.1 
15.2 
13.1 

Rightéye fl 
1864): smootl 

0.3 

> 
2.5-4.0 

stickleback, < 
, 1815): fours 

-
-
-
-
-

0.0 

-

lasses) 
perch 

-
-
-
-
-

1.6 

oundefs) 
ii flounder 

-

4.5-6.0 

j.wheatlandi (Pi 
pine stickleback, 

-
0.0 
-
. 

0.0 
0.0 

4.5 

-
0.0 
-
-• 

20.5 
0.0 

-

6.5-8.0 

itnâm, 1866): 
, Pungititispu 

-
-

0.0 
-
-

9.0 

0.0 

0.9 

0.0 

0.0 

0.0 

8.5-10.0 

blackspotted 
ngitius (Linnae 

-
-
-
-
-
-

0.0 

-
-
-
-
-
-

-

>10.0 

HIS, 

-
-
-
-
-
-

0.0 

-
-
-
-
-
-

-
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Table 10: Mean abundance (number per 100 m3 water) of ichthyoplankton taxa in the 
Ricbibucto River in summer 1998 by surface salinity and date. Taxa are organized 
according to phytogeny. Only dates when taxa were collected are shown. A hyphen (-) 
indicates a salinity range which was not sampled on a particular date. 

Taxon & date Surface salinity (%o) 
0 0.5-2.0 2.5-4.0 4.5-6.0 6.5-8.0 

CLUPEIDAE (Herrings) 
Alosa spp:: A.pseUdoharengus(Wilson, 1811) and A. aestivalis (Mitchill, 1815): 

May 13 352.4 2.5 3.7 0.0 

May 15 

May 21 

May 27 

May 29 

June 4 

June 11 

June 16 

June 18 

July 6 

July 21 

OSMERIDAE 
Osmerus mordax 

May 13 

May 15 

May 19 

May 21 

May 27 

May 29 

June'4 

June 11 

June 16 

June 18 

July 6 

July 21 

CYPRTNODO 
Fundulus spp. (F 
mummichog 

July 6 

ATTTERIN1TL 
Menidia menidia 

June 4 

June 11 

June 16 

June 18 

July 6 

-

0.0 

-

0.0 

0.0 

7.5 

15.8 

0.0 

149.9 
-

(Smelts) 
(Mitchell, 18 

507.6 

-
99.7 

473.4 

-

28.2 

1.1 

7.1 

0.0 

0.0 

0.0 

-

• N T I D A E ( 
: diaphanus ( 

0.0 

\ E (Silvers 
(Linnaeus, 1 

0.0 

0.0 

0.0 

13.2 

0.0 

1.7 

0.0 

0.0 

0.0 

5.4 

1.2 

10.6 

68.8 
-
-

115): rainbow 
108.3 
243.6 

55.8 

149.2 

112.5 

6.4 

56.4 

3.6 

4.1 

0.0 

-

-

Killifishes 
Lesueur, 181 

-

ides) 
766): Atlanti 

7.2 

2.4 

1.1 

0.0 
-• 

-

-

0.0 

1.0 

-

0.0 

7.2 

154.0 

0.0 
-

r smelt 
371.6 

-
445.8 

-

363.1 

88.3 
-

12.9 

0.0 

6.6 

0.0 

-

) 
7): banded : 

0.0 

c silverside 
-

7.0 

1.1 

5.7 

0.0 

0.0 

3.3 

-

0.0 

-

-

8.3 

-

470.5 

0.0 

480.2 
413.3 

-
532.8 

-
9.7 

-

-

0.0 

-

0.9 

0.0 

killifish, F. hen 

0.0 

-

-
0.0 
-

0.0 

-
3.0 

0.0 

0.0 

6.6 

1.5 

5.1 

30.7 

-
-

-

-
5.1 

4.5 

157.5 

1.3 

65.3 

3.0 

0.0 

0.0 

-

-

'roclitus (Li 

-

4.9 
6.0 

5.6 

4.2 
-

8.5-10.0 

gaspereau 

-

-

-

-

4.8 

5.5 

-

-

-

5.8 

,-

-
27.9 

-

-

-
1.6 

1.8 

-

-

-

0.0 

nnaeus, 1766): 

-

0.0 
0.0 

-
-
m 

>10.0 

-

-

1.3 

-

-

-

0.0 

16.8 

50.6 

11.9 

-

-

-

-

3.8 

-
-

-

0.0 

0.0 

1.5 

0.9 

3.0 

-

-
8.8 

2.1 

4.9 



Taxon & date 

GASTEROST 
G. aculeatus (Lin 
stipcklébàck, Ape 
1758): ninespine 

May 21 
May 27 
May 29 
June 18 

FERCICTTKf 
Morone americm 

May 27 
June 4 
June 11 
June 16 
June 18 

PLEURONEC 
Pleuronectes put 

June 4 

Surface 
0 

EIDAE(i 
naeus, 175 
lies quadrc 
stickleback 

0.0 
-

0.9 
10.5 

HDAE(r 

w (Gmelin 
-

5.7 
26.1 
0.0 
0.0 

:TIDAE( 
nanti (Gill, 

1.1 

salinity (% 
0.5-2.0 

Sticklebac] 
8): threespin 
icus (Mitehé 

0.0 
8.6 
6.4 
1.4 

remperate 
, 1788): whit 

3.3 
9.9 
6.0 
0.0 
1.4 

Tkighteye 1 
1864): smoc 

0.0 

•> 
2.5-4.0 

ks) 
e stickleback, < 
11, 1815): fôun 

-
0.0 
1.0 
0.0 

basses) 
e perch 

3.4 
-

7.9 
1.2 
18.6 

lounders) 
ith flounder 

-

4.5-6.0 

G.yvheatlandi (Pu 
Spine stickleback, 

1.6 
-

0.0 
-

-
-

-
2.4 
-

-

6.5-8.0 , 

itnam, 1866): 
Pungitiuspu 

0.0 
0.0 
2.7 
0.0 

6.1 
2.1 
3.0 
0.0 
4.2 

0.0 

8.5J0J0 

blackspotted 
ngitius (Linna< 

-
-
-
-

-
68.8 
0.0 
-
-

0.0 

>10.0 

JUS, 

-
2.5 
-

0.0 

0.0 
-

-
0.0 
0.0 

-

Table 10 (con't) 
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Table 11: Environmental variables measured during the 1997 and 1998 beach seining 
surveys in the Kouchibouguac and Richibucto Rivers. "N" refers to the numbers of 
stations sampled during a particular survey. 

Year 

1997 
1997 

1997 
1997 
1997 

1997 
1997 

1997 
1997 

1997 
1997 

1997 
1997 
1998 
1998 
1998 

1998 
1998 

1998 
1998 

1998 
1998 
1998 
1998 

1998 
1998 
1998 
1998 
1998 

1998 
1998 
1998 

1998 
1998 
1998 
1998 
1998 
1998 

Date 

July 11 
July 16 

July 18 
July 24 

August 3 

August 4 
August 11 
August 18 

August 19 
August 21 
August 26 

August 27 

August 28 
June 25 
June 29 
June 30 
July 2 

July 3 

July 13 
July 14 
July 17 

July 27 
July 30 
July 31 

August 10 
August 12 

August 13 
August 14 
August 18 

August 19 
August 20 
August 21 

August 23 
August 25 
August 26 

August 27 
September S 
October 6 

River 

Richibucto 
Kouchibouguac 

Richibucto 
Richibucto 
Richibucto 
Richibucto 

Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 
Kouchibouguac 

Richibucto 
Richibucto 
Richibucto 

Kouchibouguac 

Kouchibouguac 
Richibucto 
Richibucto 

Richibucto 
Richibucto 

Kouchibouguac 

Kouchibouguac 
Richibucto 
Richibucto 

Richibucto 
Kouchibouguac 

Richibucto 

Kouchibouguac 
Kouchibouguac 

Richibucto 
Richibucto 

Kouchibouguac 

Kouchibouguac 
Richibucto 

Kouchibouguac 
Richibucto 

» Kouchibouguac 

Richibucto 

N 

3 
6 

8 
7 

8 
7 
4 
6 

2 
7 
5 

4 

11 
3 

2 
9 
8 

6 
5 
5 

8 
6 
5 
6 
6 

1 
7 

6 
6 

2 
5 
4 

2 
5 

5 
7 
2 

7 

Surface Salinity 
Range (%•) 

2-5 
3-10 
0-13 

3-14 
3-18 

8-23 
5-25 
0-7 

25-27 

4-25 

3-n/a 
23-27 

3-22 
1-11 
0-14 
3-25 
0-8 

0-5 
0-14 
9-23 
4-12 

2-28 
5-15 

12.5-23 
19-22 

24 
25-28 

0-25 
3-26 

31-33 

15-22 
8-28 

25-26 
25-27 

10-25 
22-28 
22-25 
2-20 

Surface Temperature 
Range r Q 

21.0-25.0 
17.0-22.0 

23.0-26.0 

21.0-26.0 
17.0-21.0 

22.0-24.0 
24.0-25.0 
17.0-21.0 

17.0-20.0 

19.0-21.0 
19.5-n/a 

21.0-25.0 

14.0-24.0 
21.5-23.0 
17.0-20.0 

19.0-21.0 
19.0-21.0 
19.0-27.0 

17.5-26.0 
22.8-25.1 
22.0-26.0 

20.5-22.0 
22.0-23.0 

21.0-23.0 
26.0-27.0 

23.0 
15.0-19.0 

16.0-22.0 
22.0-23.0 
20.0-21.0 

22.0-23.0 
17.0-20.0 

18.0-22.0 
18.0-19.0 
18.0-19.0 
18.0-20.0 

16.0 
8.0-10.0 

Range Sampled 
(River km) 

8.0-26.5 
5.3-11.0 

17.8-26.5 

17.8-24.2 
17.8-26.5 

0.0-16.0 
-2.6-2.2 

26.5-34.5 

-2.8-0.0 
-17.2--9.1 

1.3-9.8 

-11.0-0 

-3.0-27.5 
16.0-26.5 
0.0-13.3 
-2.6-10.3 

0.0-34.5 
19.8-34.5 
8.8-34.5 
0.0-24.2 
0.0-10.3 

-1.5-10.3 
20.5-34.5 
0.0-19.8 
-3.4-16.0 

0.0 

-11.0-0.0 
-2.6-10.3 
-2.6-10.3 

-11.0--10.7 

-3.4-16.0 
-2.6-7.6 

-2.6-0.0 
-10.7-0.0 
0.0-7.6 

-9.3-3.4 
0.0-2.2 
8.0-27.5 
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Table 12: Taxa captured in the Kouchibouguac and Richibucto Rivers during 1997 and 
1998 beach seining surveys. Relative abundances are presented as abundant (>100 
individuals frequently collected in a single sample), common (50 to 100 individuals 
frequently collected single sample), scarce (5 to 50 individuals typically collected on 2 to 
5 occasions), rare (< 5 individuals collected on 2 or less occasions), and absent (no 
individuals collected). 

River and Year 
Kouchibouguac 1997 Kouchibouguac 1998 Richibucto 1997 Richibucto 1998 
ANGUILLIDAE 
Anguifla rostrata (Lesueur, 1817): American eel 

Rare Rare Absent Rare 

CLUPEIDAE 
Alosa spp. (A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mitchell, 1815): gaspereau 

Scarce Scarce 

OSMERTJ5AÈ 
Osmerus mordax (Mitchell, 1815): rainbow smelt 

Absent Absent 

Abundant 

Rare 

Common 

Scarce 

SALMÔMDAE 
Salvelinusfontinalis (Mitchill, 1815): brook trout 

Rare Rare Absent Absent 

CYPRBSfTOAE 
Notemigonus crysoleucas (Mitchell, 1814): golden shiner 

Absent Scarce Abundant Abundant 

CATOSTOMTOAE 
Catostomus eommersorti (Lacépède, 1803): white sucker 

Rare Absent Abundant Common 

GADIDAE 
Microgadus tomcod (Walbaum, 1792): Atlantic tomcod 

Rare Common Rare Scarce 

CYPRINODONTIDAE 

Fundulus diaphanus (Lesueur, 1817): banded killifish 

Abundant Abundant Abundant 

F. heteroclitus (Linnaeus, 1766): mummichog 

Common Abundant Abundant 

Abundant 

Abundant 
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Table 12: (Con't) 

River and Year 
Kouchibouguac 1997 KouchibouBuac 1998 Richibucto 1997 Richibucto 1998 

ÀTHDERINIDAE 
Menidia merricba (Linnaeus, 1766): Atlantic silverside 

Common Abundant Abundant 

GASTEROSTEIDAE 

Gasterosteus aculeatus (Linnaeus, 1758): threespine stickleback 

Abundant Abundant Common 

G.wheatlandi (Putnam, 1866): blackspotted stickleback 

Scarce Common Scarce 

Apeltes quadraeus (Mitchell, 1815): fourspine stickleback 

Abundant Abundant Abundant 

Pungitius pungitius (Linnaeus, 1758): ninespine stickleback 
Common Abundant 

PFJvCICT^iYJDAE 

M. americana (Gmelin, 1788): white perch 

Absent Absent 

Morone saxatilis (Walbaum, 1792): striped bass 

Scarce Absent 

LABPJDAE 
Tautogolabrus adspersus (Walbaum, 1792): cunner 

Common 

Abundant 

Scarce 

Absent Rare Scarce 

BOTfflDAE 
Scophthalmus aquosus (Mitchell, 1815): windowpane flounder 

Absent Rare Absent 

PLEURONECTIDAE 

Pleuronectesputnami (Gill, 1864): smooth flounder 

Absent Scarce Common 

Pleuronectes americanus (Walbaum, 1792): winter flounder 

Absent Scarce Rare 

Abundant 

Abundant 

Abundant 

Abundant 

Abundant 

Abundant 

Rare 

Scarce 

Absent 

Common 

Common 
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Table 12: (Con't) 

River and Year 
Kouchibouguac 1997 Kouchibouguac 1998 Richibucto 1997 Richibucto 1998 

COTTIDAE 
Myoxocephalus scorpius (Linnaeus, 1758): shorthorn scuipin 

Absent Rare Rare Rare 
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Table 13: Counts of fishes captured by beach seine in Kouchibouguac River in summer 
1997. Counts constitute the total number of fishes present in the seine. Taxa are 
organized according to phytogeny. Only dates when taxa were captured are shown. 
Species which were present in a given sample but were not enumerated are designated 
with "P". A hyphen (-) indicates a station which was not sampled on a particular date. 

Taxon and _ Station 
date 1 2 3 4 5 6 7 8 9 10 1 1 1 2 

ANGUJLLIDAE 
Anguilla rostrata (Lesueur, 1817): American eel 
August 11 0 - - 0 0 1 

CLTJPËÈ5AË 
Alosaspp. (A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mitchell, 1815): gaspereau) 
August 11 0 - - 11 0 0 
August26 . . - - 0 - 1 - 0 0 0 -

SALMONIDAE 
Salvelinusfontinalis (Mitchill, 1815): brook trout 
July 16 0 0 0 0 1 11 

CATOSTOMLOAE 
Catostomus commersoni (Lacépède, 1803): white sucker 
July 16 0 0 0 0 0 2 

GADJDAE 
Microgadiis toiticod (Walbaurri, 1792): Atlantic tdmcod 
August 26 - - . - 0 - 1 - 0 0 0 -

CYTRINOIX>NT7JDAE 
Funduhis diaphanus (Lesueur, 1817): banded kiHifish 
July 16 25 150 65 29 1 157 
August 11 0 - - 11 8 1 
August26 0 - 20 - 2 11 14 

F. heteroclitus (Linnaeus, 1766): mummichog 
July 16 0 17 2 1 1 0 
August 11 0 - - 6 6 0 - - - - - -
August26 . . . - l - 32 - 1 19 0 -

ATHERINIDAE 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 
August 11 126 - - 28 83 18 
August 19 - p . p . 
August 26 . . . o - 0 - 6 34 18 

GASTEROSTEIDAE 
Gasterosleits aculeatus (Linnaeus, 1758): threespiné Stickleback 
July 16 55 15 56 60 3 44 
August 11 0 - - 13 17 500 
August 19 - P - P - . . * - - . -
August 26 - 20 - 14 62 24 43 
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Table 13: (Con't) 

Taxonand Station 
date I 2 3 4 5 6 7 8 9 10 11 12 

G.wheatlandi (Putnam, 1866). blackspotted stickleback-
August 11 0 - - 4 1 10 

Apèltès quadfacus (Mitchell, 1815): foitfspine stickleback 
July 16 - - - - - - 0 3 6 6 2 1 
August 11 3 - - 0 17 500 
August 19 - P - P - - - - - - - -
August26 32 - 15 - 0 2 3 

Pungitiuspungitius (Linnaeus, 1758): ninespine stickleback 
July 16 1 4 0 0 0 0 
August 11 0 - - 5 0 9 - - - - - -
August 19 - P - P - - - - - - - -
August26 - - - - 0 - 10 - 11 19 5 

PERCICTHYIDAE 
Morone saxatilis (Walbaum, 1792): striped bass 
August!0 - _ ....-!-.... „..._?..,,., -59-, ,- -#- ;.-.- •••--- :; - . • ' -± - = « .-. _..;'.. 
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Table 14: Counts of fishes captured by beach seine in Kouchibouguac River in summer 
1998. Counts constitute the total number of fishes present in the seine. Taxa are 
organized according to phytogeny. Only dates when taxa were captured are shown. 
Species which were present in a given sample but were not enumerated are designated 
with "P". A hyphen (-) indicates a station which was not sampled on a particular date. 

Taxon and 
date 

ANGUILLIDAI 
Anguilla rostraU 
June 30 
July 17 

CXUPEIDAE 
Alosa spp. (A. pi 
August 18 

SALMONIDAE 
SatveUmtsftmtii 
June 29 

CYPRTNIDAE 
Notemigonus er 
June 29 

GADIDAE 
Microgadus torn 
June 30 
August 14 
August 18 
August 21 
August 23 
August 26 

CYTjmODOlN 
Fundubis spp. (t 
mummichog) 
June 29 
June 30 
July 17 
July 27 
August 12 
August 14 
August 18 
August 21 
August 23 
August 26 

ATHEEOMI>A 
Menidia memdi 
June 30 
July 27 
August 12 

Sta 
1 

at (Les 
0 
-

mtdoi 

0 

talis ( 
-

ysokh 
-

icôdÇ 
0 
0 
12 
1 
5 
-

rnOA 
Fundu 

-
0 
-
-

0 
0 
0 
0 
-

E 
a (LIT 

3 
-

tion 
2 

tueur, 1; 
-
-

harengt 
-

Mitchil] 
-

tcos(M 
-

ÏVâlbâu 
-
-
-
-
-
-

IE 

tlus diat 

-
-
-
-

-
-
-
-
-

tnaeus, 
-
-

3 

817): A 
-
-

«(Wils 
-

1, 1815) 
-

itchell, 
-

m,17£ 
-
-
-
-
-
-

ohanus 

-
-
-
4 

-
-
-
-
-

1766):, 
-

47 

4 

meric 
0 
0 

ton, 1! 
0 

:broo 
0 

1814) 
3 

Î): Atl 
0 
14 
0 
1 
17 
3 

(Lesu 

4 
15 
7 
12 
1 

101 
500 
375 
500 
33 

Atlant 
10 
0 
50 

5 

an eel 
0 
0 

n i ) a n 
0 

k trout 
-

: gokie 
-

antic ti 
1 
1 

12 
0 
-
2 

eur, 18 

-
29 
9 

150 

7 
20 
25 
-

25 

ic silvt 
51 
0 

6 

1 
0 

id A. c 
-

-

nshin 
-

orricod 
0 
-
-
-
-
-

17): b 

-
189 
10 
-

-
-
-
-
-

îTside 
0 
-

7 

2 
0 

lestiva 
8 

-

er 
-

0 
0 
0 
-
-
0 

andedl 

-
128 
24 
4 

34 
26 
-
-

60 

0 
7 

8 

0 
0 

Us (Mit 
-

-

-

0 
-
-
-
-
-

tdllifisl 

-
11 
9 
-

-
-
-
-
-

50 
-

9 

0 
0 

ehell, 
25 

-

-

0 
0 
0 
0 
-
5 

l and / 

-
83 
62 
10 

260 
444 
150 

-
300 

0 
13 

10 

0 
1 

1815): 
-

-

-

0 
-
-
-
-
-

•". hetei 

-
500 
99 
-

-
-
-
-
-

0 
-

11 

0 
0 

gaspe 
0 

-

-

0 
0 
0 
-
-
-

'oclitu 

-
14 
5 
6 

0 
1 
-
-
-

0 
1 

12 

-
-

reau) 
-

-

-

-
-
-
-
-
-

s(Linr 

-
-
-
-

-
-
-
-
-

-
-

13 

-
-

-

-

-

-
-
-
-
-
-

laeus, 

-
-
-
-

-
-
-
-
-

-
-

14 

-
-

-

14 

50 

-
-
-
-
-
-

1766): 

0 
-
-
-

-
-
-
-
-

-
-



Table 14: (Can't) 
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Taxon and 
date 

Station 
1 2 

Menidia menidia (Linnaeus, 
August 14 
August 18 
August 21 
August 23 
August 26 
September 9 

100 
300 
275 
500 

-
-

GASTEROSTEIDAE 

-
-
-
-
-
-

3 4 5 6 7 

1766): Atlantic silverside (Gon?t) 
-
-
-
-
-
-

Gasterostens aculeatus (Linnaeus, 
June 29 
June 36 
July 17 
July 27 
August 14 
August 18 
August 21 
August 23 
August 26 
September 9 

-
80 
-
-

70 
50 
43 
0 
-
-

G.-wheatlandi (Putnam, 
June 30 
July 17 
July 27 
August 14 
August 18 
August 21 
August 23 
August 26 

2 
-
-
0 
0 

20 
0 
-

-
-
-
-
-
-
-
-
-
-

-
-
-

86 
-
-
-
-
-
-

500 
17 

295 
500 
80 
1 

0 
1 

40 
-

60 
0 

-
-
-
-
-

0 
5 
-
-

25 

8 

-
-
-
-
-

1758): threespine stickleback 
50 

227 
99 
120 
500 
500 
220 
55 
40 
8 

-
272 
35 
16 
50 
18 
25 
-

30 
12 

-
500 
36 
-
-
-
-
-
-

1866): blackspotted stickleback 
-
-
-
-
-
-
-
-

-
-
7 
-
-
-
-
-

0 
63 
0 

29 
29 
12 
7 
33 

4 
16 
0 
0 
4 
0 
-

30 

23 
10 
-
-
-
-
-
-

-
2 
91 
116 
13 
28 
-
-

30 

0 
1 
5 
5 
0 
-
-
10 

Apettes quadracus (Mitchell, 1815): fourspine stickleback 
June 29 
June 30 
July 17 
July 27 
August 14 
August 18 
August 21 
August 23 
August 26 

-
12 
-
-
0 
6 
10 
0 
-

Pungitius pungitius (Li 
June 29 
June 30 
July 17 
July 27 
August 12 
August 14 

-
0 
-
-
-
0 

-
-
-
-
-
-
-
-
-

-
-
-
11 
-
-
-
-
-

0 
74 
0 

125 
140 
31 
84 
20 
50 

-
88 
3 
8 
50 
42 
60 
-

35 

nnaeus, 1758): ninespine 
-
-
-
-
-
-

-
-
-
0 
-
-

5 
0 
20 
0 
2 
0 

-
2 
2 
1 
-
0 

-
0 

21 
-
-
-
-
-
-

-
204 
10 
1 

25 
3 
- • 
-

20 

stickleback 
-
9 
4 
-
-
-

-
1 
0 
11 
-
0 

-
17 

107 
-
-
-
-
-
-

0 
79 
-
-
-
-
-
-

-
3 

26 
-
-
-
-
-
-

-
1 
18 
-
-
-

9 

3 
15 
73 
-
0 

-
295 
125 
242 
20 
113 
87 
-

25 

6 
11 
12 
0 
8 

100 
-

25 

-
1 
0 
0 
0 
2 
50 
-

25 

-
0 
16 
26 
-
3 

10 

-
-
-
-
-

-
363 
349 

-
-
-
-
-
-

4 
8 
-
-
-
-
-
-

-
5 
4 
-
-
-
-
-
-

-
0 

277 
-
-
-

11 12 

1 
0 
-
-
-

-
190 
276 
500 
20 
15 
-
-
-

0 
0 
0 
0 
0 
-
-
-

-
0 
0 
0 
1 
0 
-
-
-

-
0 
51 
1 
-

25 

13 

-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

14 

-
-
-
-
-

38 
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

5 
-
-
-
-
-
-
-
-

1 
-
-
-
-
-
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Table 14 (Con't) 

Taxôn and 
date 

Pungitius puttgii 
August 18 
August 21 
August 26 

LABRIDAE 
Tautogolabrus c 
August 18 
August 23 

BOTHIDAE 
Scophthalmus a 
August 14 
August 23 

PLEURONECI 
Pleuronectes pu 
June 30 
August 14 
August 18 
August 23 
August 26 

Pleuronectes an 
June 30 
July 17 
July 27 
August 14 
August 18 

COTTJDAE 
Myoxocephalus 
June 30 

Stàt 
1 

tius (Li 
0 
I 
-

idspers 
0 
2 

quosus 
1 
3 

TDAE 
tnami < 

0 
0 
0 
0 
-

nericar, 
2 
-
-
0 
0 

scorpi 
3 

ion 
2 

nnaeus 
-
-
-

tw(Wa 
-
-

(Mitch 
-
-

(Gill, i: 
-
-
-
-
-

<ws(Wa 
-
-
-
-
-

K$(Lin 
-

3 

, 175Î 
-
-
-

lbaun 
-
-

ell, 1! 
-
-

864): 
-
-
-
-
-

lbaun 
-
-

11 
-
-

naeus 
-

4 

>): nine 
30 
40 
22 

1,1792 
1 
0 

815): v 
0 
0 

smootl 
0 
2 
0 
5 
5 

i, 1792 
1 
0 
0 
1 
3 

, 1758] 
0 

5 

«spine ! 
0 
0 
0 

;): cum 
0 
-

rindow 
0 
-

tfloun 
0 
0 
0 
-
0 

!): win: 
0 
0 
0 
0 
0 

c short 
0 

6 

stickle 
-
-
-

1er 
-
-

panel 
-
-

der 
0 
-
-
-
-

ter Hot 
0 
0 
-
• 
-

horns 
0 

7 

back(C 
27 
-
10 

0 
-

lounde 
0 
-

0 
0 
0 
-
0 

inder 
0 
11 
0 
0 
0 

culpin 
0 

8 

lon't) 
-
-
-

-
-

r 
-
-

0 
-
-
-
-

0 
1 
. 
-
-

0 

9 

16 
12 
25 

0 
-

0 
-

1 
0 
2 
-
1 

0 
0 
0 
1 
0 

0 

10 

-
-
-

-
-

-
-

1 
-
-
-
-

0 
0 
-
• 
-

0 

11 

0 
-
-

0 
-

0 
-

0 
0 
0 
-
-

0 
0 
0 
0 
0 

0 

12 

-
-
-

-
-

-
-

-
-
-
-
-

-
-
-
-
-

-

13 

-
-
-

-
-

-
-

-
-
-
-
-

-
-
-
-
-

-

14 

-
-
-

-
-

-
-

-
-
-
-
-

-
-
• 
-
-

-



Table 15: Counts of fishes captured by beach seine in Richibucto River in summer 1997. Counts constitute the total number of fishes 
present in the seine. Taxa are organized according to phylogeny. Species which were present in a given sample but were not 
enumerated are designated with "P". A hyphen (-) indicates a station which was not sampled on a particular date. 

Taxon and Station (Number of hauls if N >1) _ _ _ _ ^ _ _ _ 
date 1 3 4 5 6 7 8 9 10 14 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

CLUPEIDAE 
Alosaspp. (A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mitchell, 1815): gaspereau) 
July 11 P - - - 0 0 
July 18 500 1 17 0 0 0 0 0 
July 24 0 7 41 14 3 200 0 
August3 0 0 1 150 6 1 0 0 
August4 153 10 15 7 180 13 500 
August 18 P P 0 0 0 0 
August 21 - 0 0 - P 0 0 0 P 
August27 2 - - P 0 - 0 
August28 P - 0 P - - P P 0 - - P P - 0 0 0 - - - -

OSMERIDAE 
Osmerus mordax (Mitchell, 1815): rainbow smelt 
August28 P - 0 0 - - 0 0 0 - - 0 0 - 0 0 0 - - - -

CYPRINIDAE 
Notemigonus crysoleucas (Mitchell, 1814): golden shiner 
July 24 0 0 1 0 2 200 31 
August3 • - - - - 0 0 0 0 2 475 0 0 
August 18 P 0 0 P P P 

CATOSTOM1DAE 
Catostomus commersoni (Lacépède, 1803): white sucker 
July 18 0 0 0 0 2 500 0 4 
July 24 0 0 0 0 0 200 0 
August 3 0 0 0 0 0 4 0 0 
August 18 P 0 P P P P 
August 21 - 0 0 - 0 0 P P P 

GADIDAE 
Microgadus tomcod (Walbaum, 1792): Atlantic tomcod 
August4 1 0 0 0 0 0 0 è 



Table 15: (Con't) 

Taxon and Station (Number of hauls if N >1) 
date 1 3 4 5 6 7 8 9 10 14 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

CYPRINODONTIDAE 
Fundulus diaphanus (Lesueur, 1817): banded killifish 
July 11 P - - - 0 500 
July 18 3 59 49 4 203 1 13 25 
July 24 0 149 7 12 87 12 10 
August3 3 49 46 2 35 0 12 1 
August4 15 2 23 36 65 58 3 
August 18 P P P P P P 
August21 - 0 0 - P P P P P 
August28 P - 0 P - - 1 0 P P - - P P - P 0 0 - - - -

F. heteroclitus (Linnaeus, 1766): mummichog 
July 11 P - - - 0 500 
July 18 4 16 7 3 7 0 0 0 
July 24 0 90 1 0 6 0 2 
August3 0 0 0 0 2 0 0 0 
August4 5 3 17 19 12 1 0 
August21 - 0 0 - P P P P 0 
August28 0 - 0 0 - - 1 4 0 0 - - P 0 - 0 0 0 - - - -

ATHERIN1DAE 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 
July 11 0 - - - 4 0 
July 18 0 0 0 3 0 0 1 5 
July 24 319 500 19 52 6 10 9 
August3 52 202 12 69 36 1 7 11 
August4 - - - 500 148 90 500 500 298 500 
August21 - 0 P - P P P P 0 - -
August27 500 - - P P - 0 
August28 P - P P - - 4 0 P 0 - - P 0 - P 0 P - - - -

GASTEROSTEIDAE 
Gasterosteus aculeatus (Linnaeus, 1758): threespine stickleback 
July 11 P - - - 0 0 
July 18 6 0 3 0 2 6 0 0 
July 24 0 0 1 0 2 2 0 H-» 



Table 15: (Con't) 

Taxon and Station (Number of hauls if N >1) 
date 1 3 4 5 6 7 8 9 10 14 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

Gasterosteus aculeatus (Linnaeus, 1758): threespine stickleback (Con't) 
August 3 0 0 0 2 3 0 0 0 
August4 6 5 15 5 17 1 4 
August 18 0 0 0 P 0 P 
August21 - 0 0 - 0 0 0 P 0 
August27 P - - P 0 - 0 
August28 P - P 0 - - P P 0 - - 0 0 - 0 0 P - - - -

G.wheatlandi (Putnam, 1866): blackspotted stickleback 
July 11 P - - - 0 0 
July 18 2 0 2 0 0 0 2 0 
July 24 0 0 0 0 0 2 0 
August 3 1 0 0 0 0 0 0 0 
August4 0 0 2 1 0 0 0 

Apeltes quadracus (Mitchell, 1815): fourspine stickleback 
July 11 P - - - 4 P 
July 18 0 3 48 0 10 7 3 500 
July 24 0 0 4 0 53 0 2 
August3 2 1 1 1 23 0 1 0 
August4 154 13 17 42 17 0 6 
August 18 P P 0 P P P 
August21 - 0 0 - P 0 0 0 0 
August 27 0 - - P P - P 
August28 P - P P - - P P P - - 0 P - P 0 0 - - - -

Pungitius pungitius (Linnaeus, 1758): ninespine stickleback 
July 11 P - - - 0 P 
July 18 0 7 20 0 13 5 0 6 
July 24 0 14 0 0 11 0 0 
August3 0 3 1 1 77 2 2 1 
August4 66 2 40 24 6 0 3 
August 18 P 0 0 0 P P 
August21 - 0 0 - P 0 P P P 
August27 0 - - 0 0 - P 
August28 . . . - P - P O - - P P O - - O P - 0 0 0 - - - - 6 



Table 15: (Con't) 

& 

Taxon and Station (Number of hauls if N >1) 
date 1 3 4 5 6 7 8 9 10 14 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

PERCICTHYIDAE 
M americcma (Gmelin, 1788): white perch 
July 11 0 - - - 0 1 
July 18 0 554 0 84 111 0 0 500 
August4 0 0 0 0 500 0 0 
August 18 P P P P P P 
August21 - 0 0 - O O P 3 2 
August27 0 - - 0 7 - 0 
August28 0 - 1 0 - 60 44 500 - - 22 6 - 53 20 52 -

Morone saxatilis (Walbaum, 1792): striped bass 
August21 - 0 1 - 5 9 0 0 0 
August 27 0 - - 1 1 - 0 
August28 0 - 0 1 - - 1 3 7 - - 0 0 - 0 0 0 - - - -

LABRIDAE 
Tautogolabrus adspersus (Walbaum, 1792): cunner 
August4 1 0 0 0 0 0 0 
August27 0 - - 0 0 - P 
August28 P - 0 0 - - 0 0 0 - - 0 0 - 0 0 0 - - - -

PLEURONECTIDAE 
Pleuronectes putnami (Gill, 1864): smooth flounder 
July 11 0 - - - P P 
July 18 9 2 0 20 0 0 6 0 
July 24 0 0 0 1 1 0 3 
August3 0 0 0 2 1 0 1 1 
August4 12 7 0 10 0 5 0 
August27 0 - - 0 P - 0 
August28 P - 0 0 - - 1 3 P P - - P 0 - P 0 0 - - - -

Pieuronectes americanus (Walbaum, 1792): winter flounder 
August 27 0 - - 0 0 - P 
August28 0 - P 0 - - 0 0 0 - - 0 0 - 0 0 0 - - - -



Table 15: (Con't) 

Taxon and Station (Number of hauls if N >1) 
date 1 3 4 5 6 7 8 9 10 14 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

COTTIDAE 
Myoxocephalus scorpius (Linnaeus, 1758): shorthorn sculpin 
August27 0 - - P P - 0 
August28 P - 0 0 - - 0 0 0 - - 0 0 - 0 0 0 - - - . 

* 



Table 16: Counts of fishes captured by beach seine in Richibucto River in summer 1998. Counts constitute the total number of fishes 
present in the seine. Taxa are organized according to phylogeny. Species which were present in a given sample but were not 
enumerated are designated with "P". A hyphen (-) indicates a station which was not sampled on a particular date. 

S 

Taxon and Station 
date 1 2 5 6 10 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 37 

ANGUTLLIDAE 
Anguilla rostrata (Lesueur, 1817): American eel 
July 13 0 0 - 0 1 0 

CLUPEIDAE 
Alosaspp. (A. pseudoharengus (Wilson, 1811) and A. aestivalis (Mitchell, 1815): gaspereau) 
July 13 2 0 - 0 0 0 
July 14 0 0 0 8 4 
July 30 115 0 - - 0 0 4 
July 31 127 0 - 0 - 0 21 - 52 
August 10 0 - 0 0 - 0 - 7 
August 19 0 6 
August 25 - 0 0 0 - - - - 2 - 0 
October 6 0 - 1 0 0 - - 0 - - - 1 0 -

OSMERIDAE 
Osmerus mordax (Mitchell, 1815): rainbow smelt 
June 25 0 4 0 - -
July2 0 2 1 - - 24 - 0 1 0 0 
October6 0 - 0 0 1 - - 1 - - - 1 0 -

CYPRINIDAE 
Notemigonus crysoleucas (Mitchell, 1814): golden shiner 
June 25 0 0 244 -
July 2 0 0 0 - - 0 - 0 0 79 0 
July 3 0 - - - 0 31 - - 0 - - 32 1 
July 13 0 6 - 212 53 16 
July 30 0 25 - - 19 0 0 
October6 0 - 0 0 0 - - 1 - - - 1 0 -
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Taxon and Station 
date 1 2 5 6 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 37 

CATOSTOMIDAE 
Catostomus commersoni (Lacépède, 1803): white sucker 
July 2 0 0 0 - - 0 - 0 0 69 0 
July 3 0 - - - 0 0 - - 0 - - 95 0 
July 13 0 0 - 250 1 0 

GADIDAE 
Microgadus tomcod (Walbaum, 1792): Atlantic tomcod 
August 19 1 0 
August20 1 - 0 - - 0 - 1 0 
August25 - 0 0 1 - - - 0 - 0 
August27 - - - 0 - 2 5 0 2 0 - 0 0 
Octoberé 0 - 0 0 0 - - 0 - - - 2 0 -

CYPRINODONTIDAE 
Fundulus spp. (Fundulus diaphanus (Lesueur, 1817): banded killifish and F. heteroclitus (Linnaeus, 1766): mummichog) 
June 25 7 7 500 - -
July 2 5 7 84 - - 3 - 53 33 304 - 10 
July 3 4 - - - 214 500 - - 500 - - 96 4 
July 13 0 18 - 84 70 2 
July 14 104 91 12 0 5 
July 30 1 2 - - 36 44 0 
July 31 7 0 - 3 - 1 156 - 287 
August 10 26 - 20 28 - 26 - 66 
August 13 0 0 1 - 10 - - 13 1 28 
August20 50 - 20 - - 50 - 25 300 
August25 - 0 500 55 - - - 343 - 46 
August27 - - - 500 - 500 0 48 36 - 24 0 
October6 1 - 0 0 0 - - 1 - - - 13 3 -



Table 16: (Con't) 

Taxon and Station 
d a t e 1 2 5 6 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 

ATHERTNIDAE 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 
June 25 12 2 - - - - - -
July 2 0 15 0 - - 0 - 0 
July 3 4 - - - 2 0 - - 0 0 
July 13 0 0 0 
July 14 0 100 152 183 3 . . . . 
July 30 74 45 5 
July 31 119 45 - 0 - 33 90 - «* 
August 10 300 - 0 278 - 58 - 111 - -
August 13 100 500 32 - 64 - - 52 50 124 
August 19 75 500 
August20 200 - 70 - - 50 - 30 
August25 - 500 500 250 - - - 85 - 200 - - - -
August27 - 500 - 70 121 0 50 - 23 15 
Octoberô 30 50 - - 18 - - - 0 0 

GASTEROSTEIDAE 
Gasterosteus aculeatus (Linnaeus, 1758): threespine stickler' 
June 25 10 9 3 
July 2 6 2 - - 2 - 3 7 67 18 
July 3 - - 4 . . . 0 0 - - 0 - - 3 100 
July 13 5 0 - 0 0 1 
July 30 3 0 - - 0 23 0 
July 31 40 0 - 1 - G 6 - 4 
August 10 12 500 - 12 - 0 
August 13 0 0 1 - 27 500 64 
August20 . . . . 0 - 25 - - 20 - 0 0 
August25 - 0 0 8 r 7 - 50 
August27 . . . 0 15 37 - 5 0 
October 6 - - . . . . . . . p . 15 0 0 - - 0 - - - 8 0 

G.wheatlandi(T f. blackspotted stickleback 
July 2 1 1 0 - - 0 - l 0 0 - 0 S 
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Taxon and Station 
date 1 2 5 6 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 37 

G.wheatlandi (Putnam, 1866): blackspotted stickleback (Con't) 
July 3 5 . . . 0 0 - - 3 - - 0 0 
July 13 0 0 - 0 4 0 
July 14 4 1 1 0 1 
July 30 0 0 - - 0 3 3 
July 31 3 0 - 0 - 0 0 - 0 
August 13 1 3 0 - 0 - - 0 0 0 
August20 0 - 25 - - 20 - 0 0 
August25 - 0 0 0 - - - 3 - P 
August27 - - - 500 - 500 0 10 37 - 0 0 
October6 P - 15 0 0 - - 0 - - - 500 0 -

Apeltes quadracus (Mitchell, 1815): fourspine stickleback 
June 25 2 1 0 
July 2 1 0 0 - - 0 - 0 0 2 1 
July 3 - - 3 - - - 0 0 - - 50 - - 46 102 
July 13 0 1 - 0 4 0 
July 14 3 0 0 0 0 
July 30 0 500 - - 0 4 3 
July 31 110 0 - 4 - 0 24 - 0 
August 10 2 - 25 0 - 8 - 8 
August 13 0 0 0 - 45 - - 57 1 42 
August20 . . . . . . . . 10 - 25 - - 20 - 0 5 
August25 - 0 0 132 - - - 108 - 55 
August27 - - - 500 - 500 0 57 37 - 5 0 
October6 P - 1 5 0 0 - - 0 - - - 3 2 -

Pungitius pungitius (Linnaeus, 1758): ninespine stickleback 
June25 11 1 1 
July 2 0 0 0 - - 0 - 0 0 1 6 
July 3 11 - - - 0 1 - - 0 - - 8 114 
July 14 1 0 2 0 0 
July 30 0 0 - - 0 9 0 
July 31 0 0 - 4 - 0 0 - 0 
August 10 0 - 0 0 - 0 - 10 
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Taxon and Station 
date 1 2 5 6 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 37 

Pungitiuspungitius (Linnaeus, 1758): ninespine stickleback (Con't) 
August 13 0 0 0 - 5 - - 1 5 0 0 0 
August20 0 - 25 - - 0 - 0 0 
August25 - 0 0 0 - - - 0 - P 
August27 - - - 500 - 0 0 0 37 - 5 0 
October 6 P - 15 0 0 - - 0 - - - 500 2 

PERCICTHYIDAE 
M. americana (Gmelin, 1788): white perch 
June 25 0 0 8 - -
July2 0 0 0 - - 1 - 0 0 3 0 
July 3 0 - - - 0 0 - - 9 - - P 0 
July 13 0 2 - 500 32 0 
July 30 53 1 - - 14 59 0 
July 31 0 23 - 29 - 6 14 - 56 
August 10 0 - 0 0 - 5 - 5 
August 13 0 0 0 - 0 - - 1 5 1 0 
August20 0 - 0 - - 0 - 1 0 
August25 - 0 0 0 - - - 15 - 0 
August27 - - - 0 - 0 0 3 0 - 0 0 
October 6 0 - 0 0 0 - - 38 - - - 22 0 

Morone saxatilis (Walbaum, 1792): striped bass 
August25 - 0 12 1 - - - 7 - 0 
August27 - - - 0 - 0 0 0 0 - 0 2 

LABRIDAE 
Tautogolabrus adspersus (Walbaum, 1792): cunner 
August 10 0 - 0 0 - 2 - 0 
August25 - 0 0 0 - - - 0 - 15 
August27 - - - 0 - 3 0 0 0 - 0 0 

è 
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Taxon and Station 
date 1 2 5 6 11 12 13 14 15 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 37 

PLEURONECTIDAE 
Pleuronectes putnami (Gill, 1864): smooth flounder 
June 25 5 14 0 
July 3 1 . . . 0 0 - - 0 - - 0 0 
July 30 5 0 - - 1 0 0 
July 31 1 2 - 0 - 1 9 - 2 
August 10 0 - 2 0 - 1 - 11 
August 13 0 0 0 - 6 - - 0 0 6 
August20 1 - 1 - - 9 - 11 1 
August25 - 0 0 0 - - - 9 - 1 
August27 - - - 3 3 - 4 0 5 3 - 0 0 
Oetober6 0 - 0 0 0 - - 8 - - - 1 0 -

Pleuronectes americanus (Walbaum, 1792): winter flounder 
July 2 0 5 15 - - 4 - 0 1 0 0 
July 13 1 0 - 0 0 0 
July 14 4 9 12 0 27 
August 10 0 - 1 1 - 2 - 1 
August20 1 - 1 - - 3 - 0 0 
August 25 - 0 51 4 - - - 3 - 0 
August27 - - - 0 - 8 0 3 0 - 0 0 
October6 1 - 4 0 0 - - 0 - - - 2 0 -

COTTIDAE 
Myoxocephalus scorpius (Linnaeus, 1758): shorthorn sculpin 
August27 - - - 0 - 1 5 0 0 0 - 0 0 
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Table 17: Counts of fishes captured by an array of four fyke nets in the Kouchibouguac 
Lagoon in late August 1997. Counts constitute the total number of fishes present in a 
linear array of four fyke nets. Taxa are organized according to phylogeny. A hyphen (-) 
indicates a taxon which were not enumerate on a particular sampling day (i.e. August 21). 

Sampling Date (Summer 1997) 
August 20 August 21 August 22 August 27 August 29 

ANGUILLIDAE 
Anguilla rostrata (Lesueur, 1817): American eel 

0 - 0 10 9 

GADIDAE 
Microgadus tomcod (Walbaum, 1792): Atlantic tomcod 

0 - 36 150 135 

CYPRINODONTTDAE 
Fundulus diaphanus (Lesueur, 1817): banded killifish 

0 0 0 51 

F. heteroclitus (Linnaeus, 1766): mummichog 
0 - 66 0 0 

ATHERINIDAE 
Menidia menidia (Linnaeus, 1766): Atlantic silverside 

0 19 0 0 

GASTEROSTEIDAE 
Gasterosteus aculeatus (Linnaeus, 1758): threespine stickleback 

0 83 9 12 

Apeltes quadracus (Mitchell, 1815): fourspine stickleback 
0 - 0 0 12 

Pungitius pungitius (Linnaeus, 1758): ninespine stickleback 
0 - 0 0 4 

PERCICTHYIDAE 
Morone saxatilis (Walbaum, 1792): striped bass 

19 37 2 2 0 

PLEURONECTTDAE 
Pleuronectesputnami (Gill, 1864): smooth flounder 

0 - 5 1 1 

Pleuronectes americamts (Walbaum, 1792): winter flounder 
0 - 0 1 9 

COTTuOAE 
Myoxocephalus scorpius (Linnaeus, 1758): shorthorn sculpin 

0 - 0 1 0 
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Table 18: Capture dates, locations, numbers (N), mean lengths, and length ranges of all 
YOY striped bass captured in beach seine surveys and fyke net arrays in 1997 and 1998 
in the Kouchibouguac and Richibucto Estuaries. 

Year 

1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1997 
1998 
1998 
1998 
1998 

Date 

0819 
0819 
0820 
0821 
0821 
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Figure 1: Map illustrating locations of major rivers and estuaries mentioned in the text. 
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Figure 2: Map of the Kouchibouguac Estuary showing the sampling stations used during 
the 1997 and 1998 ichthyoplankton, beach seining, and fyke net surveys. Station 4 at 
Loggiecroft Wharf was chosen as km 0. 
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Figure 3: Map of the Richibucto Estuary showing the sampling stations used during the 
1997 and 1998 ichthyoplankton and beach seining surveys. Station 17, located in the 
town of Rexton, was chosen as km 0. 
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Figure 4: Mean daily surface temperatures and ranges in the Kouchibouguac and 
Richibucto Rivers during the 1997 and 1998 ichthyoplankton surveys. 
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Figure 5: Mean values and range of surface salinités measured at each plankton 
sampling site during the 1997 and 1998 ichthyoplankton surveys in the Kouchibouguac 
Estuary. Numbers above the maximum range value for each site depict how many 
times that individual station was sampled during the year. 
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Figure 6: Mean values and range of surface salinités measured at each ichthyoplankton 
sampling site during the 1997 and 1998 ichthyoplankton surveys in the Richibucto 
Estuary. Numbers above the maximum range value for each site depict how many times 
that individual station was sampled during the year. 
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Figure 7: Distribution of anadromous ichthyoplankton in the Kouchibouguac River in the 
spring and summer of 1997 and 1998. Abundance values are presented as # Larvae per 
m3 of water (Lm3). Actual abundance values are given for two plots to provide a 
representation of the scale used. 
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Figure 8: Distribution of anadromous ichthyoplankton in the Richibucto River in the 
spring and summer of 1997 and 1998. Abundance values are presented as # Larvae per 
m3 of water (Lrri3). Actual abundance values are given for two plots to provide a 
representation of the scale used. 
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Appendix A: Surface (S) and bottom (B) physico-chemical data (temperature (°C) and 
salinity (%o)) collected during the summer 1997 ichthyoplankton surveys in the 
Kouchibouguac (K) and Richibucto (R) Rivers. The net size is the diameter (m) of the 
plankton net used during a particular time. Tow Time refers to the duration of a 
particular ichthyoplankton tow in minutes. "X" denotes values which were not collected 
during a particular survey (or a survey where only physico-chemical data were collected). 
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Appendix A: (con't) 
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Appendix B: Surface (S) and bottom (B) physico-chemical data (temperature (°C) and 
salinity (%o)) collected during the summer 1998 ichthyoplankton surveys in the 
Kouchibouguac (K) and Richibucto (R) Rivers. The net size is the diameter (m) of the 
plankton net used during a particular time. Tow Time refers to the duration of a 
particular ichthyoplankton tow in minutes. "X" denotes values which were not collected 
during a particular survey (or a survey where only physico-chemical data were collected). 
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Appendix C: Raw ichthyoplankton counts from all 1997 ichthyoplankton sampling. 
Species codes are l=rainbow smelt, 2=gaspereau, 3=Atlantic silverside, 4=fundulids, 
5=gasterosteids, 6=white perch, 7=Atlantic tomcod, 8=smooth flounder, 9=white sucker. 
River codes are K=Kouchibouguac, and R=Richibucto. Eggs are denoted by an asterisk. 
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Appendix D: Raw ichthyoplankton counts from all 1998 ichthyoplankton sampling. 
Species codes are l=rainbow smelt, 2=gaspereau, 3=Atlantic silverside, 4=fundulids, 
5=gasterosteids, 6=white perch, 7=Atlantic tomcod, 8=smooth flounder, 9=white sucker. 
River codes are K=Kouchibouguac, R=Richibucto. Eggs are denoted by an asterisk. 
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Appendix E: Physico-chemical data collected during the summer 1997 beach seining 
surveys in the Kouchibouguac and Richibucto Rivers, "x" denotes values which were not 
collected during a particular survey. 

River 

Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 

Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 

Date 
(m/d) 
0716 
0716 
0716 
0716 
0716 
0716 
0811 
0811 
0811 
0811 
0819 
0819 
0826 
0826 
0826 
0826 
0826 
0711 
0711 
0711 
0718 
0718 
0718 
0718 
0718 
0718 
0718 
0718 
0724 
0724 
0724 
0724 
0724 
0724 
0724 
0803 
0803 

Qtofinn 
oiauon 

12 
11 
10 
9 
7 
8 
1 
6 
5 
4 
2 
4 
11 
10 
9 
7 
5 

21 
25 
32 
25 
26 
28 
27 
29 
30 
31 
32 
25 
26 
28 
27 
29 
30 
31 
25 
26 

S.Sal. 
(%•) 

3 
5 
8 
8 
10 
10 
25 
5 
9 
15 
27 
25 
3 
4 
6 
X 

X 

7 
5 
2 
13 
7 
12 
0 
6 
2 
10 
6 
14 
10 
12 
5 
8 
3 
9 
15 
13 

S.Temp. 
(°Q 

17 
18 
19 
21 
22 
22 
25 
24 
24 
25 
17 
20 

19.5 
22 
21 
X 

X 

25 
23 
21 
24 
26 
23 
26 
26 
24 
24 
25 
22 
21 
24 
21 
26 
24 
23 
21 
21 



78 

Appendix E: (con't) 

T? i\7e*r 
iviver 

Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 

Date 
(m/d) 

0803 
0803 
0803 
0803 
0803 
0803 
0804 
0804 
0804 
0804 
0804 
0804 
0804 
0818 
0818 
0818 
0818 
0818 
0818 
0821 
0821 
0821 
0821 
0821 
0821 
0821 
0827 
0827 
0827 
0827 
0828 
0828 
0828 
0828 
0828 
0828 
0828 
0828 
0828 

Çtatirm 
DUUlOIl 

28 
27 
29 
30 
31 
32 
17 
19 
20 
21 
22 
23 
24 
32 
34 
35 
36 
33 
37 
10 
9 
8 
6 
7 
3 
4 
1 
5 
14 
17 
16 
19 
20 
23 
24 
25 
28 
29 
31 

S.Sal. 
<*•) 

18 
5 
10 
3 
10 
5 

23 
20 
11 
21 
8 
13 
15 
4 
0 
1 
5 
7 
0 
4 
4 
8 
18 
24 
25 
25 
27 
26 
26 
23 
22 
21 
16 
20 
21 
11 
11 
6 
11 

S.Temp. 
CQ 

21 
20 
20 
17 
21 
18 
23 
24 
24 
24 
24 
22 
22 
21 
20 
20 
21 
21 
17 
19 
19 
20 
21 
21 
20 
20 
21 
22 
22 
25 

18.5 
19 
21 
18 
14 

22.5 
21 
23 
22 
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River 
Richibucto 
Richibucto 

Date 
(m/d) 
0828 
0828 

station 
32 
33 

S.Sal. 
(%•) 

5 
5 

S.Temp. 
CC) 
22.5 
23.5 
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Appendix F: Physico-chemical data collected during the summer 1998 beach seining 
surveys in the Kouchibouguac and Richibucto Rivers, "x" denotes values which were not 
collected during a particular survey. 

River 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Kouchibouguac 

Date 
(m/d) 

0629 

0629 

0630 

0630 

0630 

0630 

0630 

0630 

0630 

0630 

0630 

0717 

0717 

0717 

0717 

0717 

0717 

0717 

0717 

0727 

0727 

0727 

0727 

0727 

0727 

0812 

0814 

0814 

0814 

0814 

0814 

0814 

0818 

0818 

0818 

0818 

0818 

C+n+irt« 
Manon 

14 
4 
1 
4 
5 
6 
7 
8 
9 
10 
11 
4 
5 
6 
7 
8 
9 
10 
11 
3 
4 
5 
7 
9 
11 
4 
5 
7 
9 
11 
4 
1 
5 
7 
9 
11 
4 

S.Sal. 
(%•) 

0 
8 
25 
9 
7 
5 
6 
4 
4 
7 
3 
12 
9 
8 
7 
5 
5 
5 
4 
28 
21 
21 
9 
5 
2 
24 
4 
1 
0 
0 
25 
25 
15 
11 
18 
3 
20 

S.Temp. 
CQ 
17 
20 
19 
21 
21 
20 
21 
19 
20 
21 
19 
26 
25 
24.5 

24 
23 
23 
22.6 

22 
21.5 

22 
21.5 

21 
22 
20.5 

23 
21 
21 
22 
21 
16 
22 
22 
22 
22 
22 
23 
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T? urAT 
xvivcr 

Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 
Kouchibouguac 

Ricbibucto 
Richibucto 
Ricbibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Ricbibucto 
Ricbibucto 
Ricbibucto 
Ricbibucto 
Richibucto 
Richibucto 
Richibucto 
Ricbibucto 
Richibucto 
Ricbibucto 
Ricbibucto 
Ricbibucto 
Richibucto 
Richibucto 
Richibucto 
Ricbibucto 
Richibucto 
Richibucto 

Date 
(m/d) 

0818 
0821 
0821 
0821 
0821 
0823 
0823 
0826 
0826 
0826 
0826 
0826 
0909 
0909 
0625 
0625 
0625 
0702 
0702 
0702 
0702 
0702 
0702 
0702 
0702 
0703 
0703 
0703 
0703 
0703 
0703 
0713 
0713 
0713 
0713 
0713 
0714 
0714 
0714 

Ç+ï»ti/-»r> 
o union 

1 
4 
5 
9 
1 
1 
4 
4 
4 
5 
7 
9 
4 
5 

24 
32 
25 
24 
30 
32 
28 
25 
17 
31 
37 
30 
33 
26 
27 
37 
21 
29 
30 
32 
33 
37 
24 
26 
25 

S.Sal. 
(%.) 

26 
20 
15 
8 

28 
26 
25 
25 
19 
20 
16 
10 
25 
22 
11 
1 
10 
6 
0 
2 
2 
7 
8 
4 
0 
5 
4 
5 
5 
0 
14 
4.5 
2 
2 
0 
0 
14 
9 
12 

S.Temp. 
CQ 

22 
20 
20 
20 
17 
18 
22 
18 
19 
19 
19 
18 
16 
16 

21.5 
23 
23 
20 
20 
21 
20 
21 
20 
20 
19 
27 
25 
26 
26 
19 
26 
23 
20 

23.4 
22.5 
17.5 
24.7 
24.3 
25.1 

Appendix F: (con't) 
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Appendix F: (con't) 

T? 1Y7A1" 
Kjver 

Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 

Date 
(m/d) 

0714 
0714 
0730 
0730 
0730 
0730 
0730 
0731 
0731 
0731 
0731 
0731 
0731 
0810 
0810 
0810 
0810 
0810 
0810 
0813 
0813 
0813 
0813 
0813 
0813 
0813 
0819 
0819 
0820 
0820 
0820 
0820 
0820 
0825 
0825 
0825 
0825 
0825 
0827 

C+otirm 
o union 

27 
17 
29 
28 
32 
33 
37 
23 
20 
26 
24 
18 
17 
24 
14 
23 
18 
17 
20 
14 
2 
1 
5 
11 
15 
17 
1 
2 

24 
23 
14 
17 
20 
17 
6 
5 
2 
14 
19 

S.Sal. 
(%.) 

21 
23 
11 
15 
9 
8 
5 
19 
20 
13 
17 
18 
23 
20 
22 
19 
21 
22 
21 
25 
28 
28 
26 
26 
26 
27 
31 
33 
19 
20 
22 
18 
15 
24 
25 
26 
27 
25 
22 

S.Temp. 
(°C) 

23.8 
22.8 
22.5 
22.5 
23 
23 
22 
22 
22 
22 

22.5 
23 
21 
27 
27 
26 
26 
26 
26 
19 
15 
15 
17 
17 
17 
18 
21 
20 
22 
23 
23 
22 
22 
19 
19 
19 
18 
19 
20 
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Appendix F: (con't) 

River 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 
Richibucto 

Date 
(m/d) 
0827 
0827 
0827 
0827 
0827 
0827 
1006 
1006 
1006 
1006 
1006 
1006 
1006 

Q-f«vfisvn 
ouuion 

18 
15 
13 
12 
6 
14 
24 
32 
33 
28 
25 
20 
23 

S.Sal. 
(%.) 

22 
25 
28 
27 
27 
25 
15 
5 
2 
8 
11 
20 
18 

S.Temp. 
CQ 
19 
19 
18 
18 
18 
19 
10 
8 
8 
8 
9 
9 
9 



Parcs Canada, région de l'Atlantique, produira trois séries 
de rapports en sciences des écosystèmes afin de 
communiquer de nouvelles données scientifiques, de 
consigner des données scientifiques, et de résumer les 
connaissances existantes ou de formuler des 
recommandations d'ordre technique. La fonction 
principale et le public visé détermineront la série dans 
laquelle un rapport sera publié. Chaque série contiendra 
des informations scientifiques et techniques qui viendront 
enrichir les connaissances existantes, mais ne pourraient 
être pubhées dans les revues professionnelles en raison de 
leur présentation. 

• Les Rapports techniques en sciences des 
écosystèmes - Parcs Canada favoriseront la diffusion 
à glande échelle d'information scientifique et 
technique tirée des études spéciales effectuées par 
Parcs Canada. La matière traitée et la série reflètent 
l'intérêt et les politiques de Parcs Canada dans de 
nombreux aspects des sciences des écosystèmes. La 
série comprendra des inventaires d'écosystèmes, des 
inventaires de ressources, des études diverses, des 
relevées sur des espèces ou des guildes et des 
concepts innovateurs de gestion. 

• Les Rapports d'études en matière de sciences des 
écosystèmes - Parcs Canada permetteront la 
publication de comptes rendus, de bibliographies et 
d'études d'options en matière de gestion faites par 
Parcs Canada. Les descriptions et les analyses de 
ressources sont aussi pubhées dans cette série, en 
entier ou en partie. 

• Les Rapports de surveillance et de données relatives 
aux écosystèmes - Parcs Canada offriront un moyen 
de présenter des compilations de données sans 
analyse détaillée. En général, ce genre de compilation 
sert à appuyer des publications scientifiques ou des 
rapports techniques en sciences des écosystèmes. 
Parcs Canada publiera dans cette série des données 
brutes qui ne sont pas inclues dans une banque de 
données nationale et qui méritent l'archivage. 

Rapports en sciences des écosystèmes sont publiés dans la 
langue officielle choisie par l'auteur en fonction du public 
visé, avec un résumé dans la deuxième language 
officielle. 

Objectifs 
Ces séries de rapports serviront à : 

• communiquer les résultats des recherches effectuées 
en sciences des écosystèmes aux scientifiques et aux 
gestionnaires, ainsi qu'aux membres du public que 
les activités enterprises par Parcs Canada en écologie 
et en conservation intéressent. 

• offrir des publications professionnelles, crédibles et 
précises qui seront soumises à l'évaluation par les 
pairs. 

• favoriser la aiffusion de l'information, la créativité, 
l'efficacité et le travail d'équipe dans les projets de 
recherche. 

Évaluation par les pairs 
Le rédacteur nommera deux lecteurs choisis, dans la 
mesure du possible, parmi le personnel scientifique de 
Parcs Canada, qui seront chargés de faire une critique de 
chaque manuscrit. On fera appel à des lecteurs de 
l'extérieur en raison de l'expertise exigée, du temps 
disponible et de l'objectivité nécessaire. Les lecteurs 
renverront le manuscrit au rédacteur en y joignant leurs 
commentaires par écrit. Le rédacteur renverra le 
manuscrit à son ou à ses auteurs avec les commentaires 
des lecteurs. L'auteur prendra connaissance des 
commentaires et tiendra compte de ceux avec lesquels il 
est d'accord, puis il retournera le manuscrit révisé au 
rédacteur en lui expliquant par écrit pourquoi il n'a pas 
tenu compte de certains commentaires. Le rédacteur 
enverra ensuite le manuscrit au garde de parc en chef, ou, 
s'il s'agit d'employés du bureau régional, au superviseur 
immédiat de l'auteur, pour faire approuver la publication 
et l'impression du manuscrit. Dans le cas de publications 
de moindre importance, le rédacteur peut, à sa discrétion, 
décider de ne pas avoir recours à des lecteurs; lui-même et 
le superviseur immédiat de l'auteur serviront alors de 
lecteurs. En cas de désaccord entre l'auteur et le rédacteur 
au sujet du manuscrit, c'est le gestionnaire ministériel 
principal qui tranchera. 

Directives à l'intention des auteurs 
Ces séries de rapports seront consacrées à la publication 
de travaux effectués dans la région de l'Atlantique en 
science des écosystèmes et seront mises à la disposition 
de tous les employés de Parcs Canada, du ministère du 
Patrimoine canadien, de leurs collaborateurs ou de toute 
personne qui travaille pour le compte de Patrimoine 
canadien. 

Les auteurs soumettront au rédacteur régional une copie 
de leur manuscrit sur support en papier, une version sur 
disquette en WordPerfect Windows ou DOS et le nom de 
trois lecteurs éventuels qui ne connaissent pas le 
manuscrit. 

Pour de plus amples renseignements, communiquez avec : 

Neil Munro 
Rédacteur des séries de Rapports 
Parcs Canada 
Historic Properties 
Halifax (Nouvelle-Ecosse) 
B3J1S9 
(902) 426-2797 
FAX 426-2728 
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