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Abstract - We investigated interspecific differences in the downstream drift of seven species of young-of-the-year cyprinids over a 2-year period in two central European rivers, using a comparison of drifting fish with fish collected from nurseries at the same time and the same site as the drift samples. Species varied in the utilisation of the drift; @@iRutilus rutilus@, @@iGobio@ spp., @@iAbramis brama@ and @@iCarassius auratus gibelio@ drifted abundantly, while @@iLeuciscus cephalus@ and @@iAlburnus alburnus@ were abundant in nurseries, but drifted at low densities. @@iAbramis bjoerkna@ was equally represented among drifting and resident fish. Generally, fish drifted at two major developmental intervals; L3 stage and the stage at transition between larval and juvenile periods (L6/Juv), with interspecific differences in the ontogenetic timing of drifting. The propensity to drifting of certain developmental stages was also reflected in body size comparisons between drifting and resident fish. The stage-dependent drifting may be attributed to major changes in fish morphology, behaviour and swimming ability. 
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Recent efforts to reduce sediment loading in large-river backwaters have relied on inexpensive low-maintenance structures that promote river-backwater connectivity. How these structures influence ichthyofauna is not understood. We quantified the distribution of fishes through a stop-log structure installed during the Swan Lake habitat restoration project on the lower Illinois River. Modified hoop nets were systematically fished simultaneously in a two-dimensional 3 vertical x 3 horizontal grid of net locations to capture fish as they immigrated into the lake through the structure. Catches were dominated by gizzard shad Dorosoma cepedianum and freshwater drum Aplodinotus grunniens. Adult freshwater drum, adult common carp Cyprinus carpio, and juvenile silver carp Hypophthalmichthys molitrix exhibited an affinity for the lower two-thirds of the water column. Lengths of freshwater drum increased with depth, particularly during the spring. Common carp catch rates were highest during spring, whereas those for silver carp were highest during fall and winter. Closure of the bottom two-thirds of the lower Swan Lake water control structure could reduce immigration of exotic and undesirable species into the backwater; their recruitment associated with the lake could be affected accordingly. The water control structure does not appear to have negatively affected lateral fish movement. However, habitat quality and availability probably determine seasonal patterns in backwater use. In systems where exotic species are abundant, lateral connectivity may need to be assessed from a cost-benefit perspective, specifically as it pertains to maintaining habitat availability for indigenous fishes versus limiting habitat availability for introduced species. 
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Many European rivers are characterized by a canalized main channel, steep stony embankments, the absence of aquatic vegetation, regulated flow dynamics, reduced hydrological connectivity to the floodplains and a lack of spawning and nursery areas for many fish species. In such regulated rivers, tributaries may be particularly important for recruitment of fish populations in the main channel. This paper describes the reproduction, growth and migration of fishes in the Everlose Beek, a regulated lowland tributary stream of the river Meuse (The Netherlands), using bi-weekly sampling from January to December 2002. A total of 8615 fishes were caught, belonging to 13 different species. The fish species were classified into three groups, viz., residents, migrants and transients, based on the presence of various life-stages in the tributary. Size-frequency data suggest that each group uses the Everlose Beek differently: (i) Stone loach (Barbatula barbatula), Gudgeon (Gobio gobio) and Three-spined stickleback (Gasterosteus aculeatus) were resident species using the tributary as a spawning, nursery and adult habitat; (ii) Bream (Abramis brama), Roach (Rutilus rutilus), Rudd (R. erythrophthalmus), Tench (Tinca tinca), and Pike (Esox lucius) were migratory species, using the tributary as a spawning area, as well as a nursery habitat during their first year of growth, but migrating towards the river Meuse typically at a length of 5-15 cm; and (iii) Bleak (Alburnus alburnus), Sunbleak (Leucaspius delineatus), Carp (Cyprinus carpio), Crucian carp (Carassius carassius), and Perch (Perca //, fluviatilis) were transient species, characterized by an absence of reproduction, //.and the occurrence in very low densities of >age-1 juveniles and adults only. Lowland tributaries, such as the Everlose Beek, can contribute to the recruitment of particularly migrant species, hence contributing to fish populations of the regulated river Meuse. © Springer 2006. 
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Behavioural differences among prey species may result from evolutionary adaptations that facilitate coexistence with different predators and influence vulnerability to predators. It has been hypothesised that prey species modify their behaviour in relation to the risk posed by particular predators. The relationship between anti-predator behaviour and predation risk was examined in five species of larval odonates in combination with three predatory fish species (perch, gudgeon and rudd) that differ in foraging behaviour. The odonates, Platycnemis pennipes, Coenagrion puella, Lestes sponsa, Sympetrum striolatum and Libellula depressa, differ with regard to their life cycle and habitat, including water depth, occurrence in temporary ponds and co-existence with fish. The odonate species differed in their response to fish. (1) Two species showed a flexible response. Larval C. puella reduced activity in the presence of fish, regardless of species, whereas L. depressa altered their activity only in the presence of gudgeon. (2) Independent of fish species, all odonates except L. depressa exhibited spatial avoidance of fish. This was interpreted as a more general anti-predator response. (3) In some cases the odonates showed no response to predators and their behaviour was thus independent of predation risk. These results confirm that all odonates responded to the presence of at least some predatory fish, and that some odonate species discriminated between fish species. However, no significant correlation was found between behavioural modifications and predation risk, indicating that anti-predator responses and predation risk depend on the particular predator and the species being preyed on. 

Tonkin, Z. D., Humphries, P., & Pridmore, P. A. (2006). Ontogeny of feeding in two native and one alien fish species from the murray-darling basin, australia. Environmental Biology of Fishes, 76(2-4), 303-315. doi:10.1007/s10641-006-9034-3
Investigations into the feeding of the early stages of fishes can provide insights into processes influencing recruitment. In this study, the authors examined ontogenetic changes in morphology and feeding behaviour of two native Australian freshwater species, Murray cod, @@iMaccullochella peelii peelii@, and golden perch, @@iMacquaria ambigua@, and the alien species, common carp, @@iCyprinus carpio@. Murray cod free embryos are large and well developed at the onset of feeding, whereas the other two species begin exogenous feeding much younger and are smaller and less-developed. Carp commence exogenous feeding 3 days earlier than golden perch, and show more advanced development of the eyes and ingestive apparatus. The authors conducted feeding experiments, presenting larvae of the three species with a standardised prey mix (comprising equal numbers of small calanoid copepods, large calanoid copepods, small @@i Daphnia@ and large @@iDaphnia@). Larvae of most tested ages and species showed a preference for mid-sized prey (300-500 ^km wide). This was true even when their gapes substantially exceeded the largest prey offered.@@i Daphnia@ were consumed more than similar-sized copepods. The results of this study suggest that survival through their larval period will be threatened in all three species if catchable prey < 500 ^km in width are not available throughout such time. They also suggest that interspecific competition for prey may occur, especially when larvae are very young. The precocious development of structures involved in feeding and the extended transition from endogenous to exogenous feeding of early carp larvae are likely to have contributed to the success of this species since its introduction to Australia. 

Farooqi, M., Leitz, J., & Taylor, J. (2006). In Eversole A. G., Wong K. C., Miller D. A. and Galvez J. I. (Eds.), Socio-economic characteristics of anglers participating in a common carp fishing tournament in austin, texas. 7221 Covey Trace Tallahassee FL 32308 USA: Southeastern Association of Fish and Wildlife Agencies. Retrieved from www.csa.com 
The common carp (Cyprinus carpio) has been described as one of North America's most widely distributed and underutilized fishery resource. This resource has been largely ignored by the majority of anglers in the United States because of the reputation of carp as an undesirable species. In contrast, carp are highly esteemed as a sport fish and food fish in many other countries of the world. In recent years, the negative perception of carp in the United States has been challenged by a small but growing number of anglers who view carp as a sport fish. The Carp Anglers Group has held the annual Austin Team Championship (ATC) carp tournament at Town Lake in Austin, Texas, since 2002. The lake is a world-renowned trophy carp fishery. Anglers competing at the fifth ATC (24-25 March 2006) were surveyed to gauge the status of carp fishing in Texas. A maximum of 45 two-person teams were permitted to compete at the event. The survey was conducted on-site, and a total of 83 of the 90 participating anglers were interviewed giving an effective response rate of 92%. Most of the anglers (70%) were from out-of-state (18 states, Washington, D.C., and Romania) and 42% of respondents were fishing the tournament for the first time. The majority of anglers were male (94%) Caucasian (98%), and the average age was 44. Forty-nine percent of anglers had at least completed a four-year degree and 42% of respondents had average household incomes of more than US$100,000. Seventy-one percent of anglers said that carp fishing was their most important outdoor recreational activity. Respondents had been fishing for carp for an average of 19 years. The majority of anglers (81%) said that relaxation was the most important aspect of their fishing experience, and most respondents (46%) said that they predominantly fish with their friends. Sixty-nine percent of respondents were not at all interested in fishing as a means of obtaining food. Although the total of all prizes awarded during the tournament were valued at $7500, only 22% of respondents indicated that winning a prize or trophy was very/extremely important to them. However, 74% considered catching a trophy fish (average weight of 11.9 kg) to be very/extremely important. Fifty-three percent of anglers indicated that they were extremely satisfied with the tournament and an additional 31% reported that they were very satisfied. The total direct expenditure in Texas by the 83 anglers interviewed was $46,744 of which $32,478 was accounted for by out-of-state anglers. It is hoped that the results of this study will provide baseline data that can help to address the broader issue of whether carp fishing has the potential to become an important component of freshwater recreational fishing and what implications that might have for angler recruitment and fisheries management in Texas. 
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The present study quantitatively describes a significant stock of carp (Cyprinus carpio L.), an exotic pest species, in a temperate riverine floodplain wetland. Intensity and duration of flooding influenced relative abundance, distribution and recruitment. Average growth (mm) in length was described with the von Bertalanffy growth model for males (L sub( proportional to ) = 489, k = 0.249, t sub(0) = -0.519), and females (L sub( proportional to ) = 594, k = 0.177, t sub(0) = -0.609) to age 28. Variation in growth was described with a lognormal distribution of k. Total mortality (Z year super(-1)) was 0.268-0.407 for males, 0311-0.422 for females, 3.24 for age-0 juveniles and 1.80 for age-1 juveniles. Natural mortality (M year super(-1)) was 0.199 for males and 0.262 for females. Fishing mortality (F year super(-1)) was <0.05 for males and 0.11-0.30 for females. Gonadal changes indicated extended spawning seasons peaking in September 1999 and October 2000. Median sizes and ages at initial maturation were 307 mm, 584 g and 1.1 years for males and 328 mm, 688 g and 2.7 years for females. Sex ratio varied significantly with age from equal as juveniles to a significant male-bias as adults. This description will enable better stock assessment and development of simulations that evaluate potential pest management strategies. 

Driver, P. D., Harris, J. H., Closs, G. P., & Koen, T. B. (2005). Effects of flow regulation on carp (cyprinus carpio L.) recruitment in the murray-darling basin, australia. River Research and Applications, 21(2-3), 327-335. doi:10.1002/rra.850
Carp biomass density and the numbers of "sub-adult" (juvenile, plus young- of-the-year) carp were used to indicate net recruitment (hereafter "recruitment") to carp populations in "regulated" and "unregulated" lowland rivers (< 300 m altitude) and "slope" rivers (300-700 m) of the Murray-Darling Basin, southeastern Australia. Most recruitment occurred at lower-altitude reaches, during October-March (water temperature 95% confidence limits=16- 32 degree C). Temporal changes in distribution of juvenile carp and sub-adult carp, and high biomass density and slightly larger carp sizes in slope populations, indicated that slope sites were "sinks" for downstream "source" populations. The distribution of sub-adult carp also suggested that recruitment differed between regulated and unregulated lowland sites, and unregulated sites had proportionately more sub-adult carp in the total catch. We suggest that while floods might have enhanced recruitment in unregulated rivers, flow regulation provides long-term refuge from mortality associated with high flows. 

King, A. J., King, A. J., & King, A. J. (2005). Ontogenetic dietary shifts of fishes in an australian floodplain river. Marine and Freshwater Research, 56(2), 215-225. doi:10.1071/MF04117
The early life of fishes is marked by rapid development when individuals are thought to optimise their success through ontogeny by altering ecological niches and resources. Since most fish larvae are thought to require small prey items at first feeding, competition for potentially limiting food resources may occur between species creating a juvenile bottleneck, which may, in turn, influence future recruitment strength. The diets of the early life stages of most Australian freshwater fish are poorly known. The present study investigated the ontogenetic dietary patterns of six species of fish in an Australian floodplain river. A large proportion of first-feeding larvae of three species (Murray cod, Australian smelt and carp) were able to feed externally while still retaining their yolk sac. All species demonstrated major dietary shifts from newly hatched larvae through development into juvenile stages and adulthood. Only a few minor overlaps in diet were found, with greater overlaps commonly occurring between sequential stages of the same species, reflecting subtle ontogenetic changes. Despite two co-occurrences of an introduced and a native species using the same rearing habitat as larvae, dietary preferences did not significantly overlap, suggesting that a recruitment bottleneck caused by competition for food resources is unlikely for these species. © CSIRO 2005. 
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A total of 10649 larval and juvenile fishes of 24 species were caught in the drift at Marchfeldkanal, a man-made side branch of the Danube River near Vienna, Austria, with tubenose goby Proterorhinus marmoratus being the dominant species. Distinct differences in inter- and intraspecific drift patterns among different sampling stations along the course of the channel were found. The percentage of the rheophilic and rheoparous ecological guild was highest at the inlet of the channel, where it is directly fed with water from the Danube. For individual species, significant differences in drift densities among sites were found for tubenose goby, barbel Barbus barbus, ide Leuciscus idus, roach Rutilus rutilus and for the two most abundant percids, the pike-perch Sander lucioperca and zingel Zingel zingel combined. The occurrence of larval and juvenile fishes in the drift was related to certain developmental stages and differed between species and sites. Most species (common bream Abramis brama, bleak Alburnus alburnus, gudgeon species Gobio spp., chub Leuciscus cephalus, ide and roach) occurred with highest densities at the earliest developmental larval stage, but some species (e.g. common bream and roach) were also found abundantly in drift at later developmental stages. Application of Ivlev's index of electivity as a drift index describing the propensity of the different species to drift, yielded the highest indices for the gudgeon species, common bream and bleak and the lowest for perch Perca fluviatilis, Prussian carp Carassius auratus gibelio and rudd Scarditlius erythrophthalmus. © 2004 The Fisheries Society of the British Isles. 

Brown, P., & Walker, T. I. (2004). CARPSIM: Stochastic simulation modelling of wild carp (cyprinus carpio L.) population dynamics, with applications to pest control. Ecological Modelling, 176(1-2), 83-97. doi:10.1016/j.ecolmodel.2003.11.009
Common carp (Cyprinus carpio L.) is an important pest fish species in Australasia and North America. Carp are widely implicated in freshwater aquatic resource degradation and both the resource management and broader communities are currently seeking effective control measures. We developed CARPSIM, a simple age-based model to simulate the effects of a range of management scenarios. The model simulates change in population biomass by age and sex-specific growth and simulates change in population abundance through recruitment and sex-specific mortality. Using empirical stock-recruitment data and stochastic components derived from local hydrological data or the southern oscillation index the model simulated the population dynamics of carp populations over 200 years using biological parameters previously estimated for two Victorian populations within the Murray-Darling basin. Carp management scenarios simulated included the effects of fishing the spawning stock; of fishing the whole stock; of spawning or recruitment sabotage; and of driving the population sex ratio towards male dominance. Model predictions suggests that faster growing, shorter-lived populations may be better controlled by molecular methods inducing male- dominance, or spawning sabotage type methods whereas slower growing, long-lived populations may respond best to removal type approaches. Unselective removal, such as poisoning or trapping all age-classes is more likely to cause pseudo- extinction at levels of instantaneous fishing mortality (F>0.7); while size- selective removal at similar F levels may only be useful to reduce the biomass below 60% of virgin biomass. CARPSIM simulations show that the probability is small for any removal-based method achieving <10% of virgin biomass when F<1.4. 

King, A. (2004). Niche overlap between larvae of exotic and native fish in a lowland river. S I R Publishing, 38(3), 563. Retrieved from www.csa.com
Fish larvae of different species at first feeding often have similar morphology, body size, swimming abilities, and dietary requirements. Therefore the potential for interspecific competition may be quite high at the early life stages, perhaps even forcing co-occurring larvae or juveniles through a competitive bottleneck that may influence the strength of the future adult population (Werner & Hall 1979; Persson & Greenberg 1990). Competition for resources is a commonly stated potential impact of exotic fish on native species (Fletcher 1986; Li & Moyle 1993). However, most studies of the effects of competition focus on the adult stages of the life cycle, and rarely consider possible interactions between exotic and native fish during the early life history stages. This paper examines the potential for ontogenetic niche overlaps in time, habitat and dietary requirements, between two exotic fish, common carp (Cyprinus carpio) and gambusia (Gambusia holbrooki), and two small native species, Australian smelt (Retropinna semoni) and crimson-spotted rainbowfish (Melanotaenia fluviatilis), in an Australian lowland river. Sampling was conducted fortnightly, during the spring-summer period of 1998/99, in the lowland reaches of the Broken River in north-east Victoria, Australia. Sampling was mainly conducted using the Sweep Net Electrofishing method designed for capturing small-bodied fish (King & Crook 2002). Sampling was conducted in a stratified hierarchical design with five replicates taken of six habitat types within each of three sites, and these sites were sampled day and night on each sampling trip. Six broad habitat types were identified: pools, runs, still littoral, slow flowing littoral, and fast flowing littoral areas and backwater habitats. All collected fish were preserved, identified, and over 1200 fish from all developmental stages of the four species were dissected to examine their dietary composition. Larvae of Australian smelt (native species) and carp (exotic species) occurred at the same time, mainly in November. The larval stages of both species were found to use backwaters and still littoral areas as nursery habitats during this period, with significant ontogenetic habitat shifts occurring for both species as juveniles and adults. Larval rainbowfish (native species) and gambusia (exotic species) also occurred at the same time, predominantly during December and January. Both of these two species were found to use the same habitats (backwaters and still littoral areas) as larvae, juveniles, and adults, suggesting the potential for significant habitat overlap between these two species throughout all stages of their life cycle. Major ontogenetic dietary changes occurred for all species, and their diets were broadly similar at similar sizes and ontogenetic stages. However, there was little evidence of any significant dietary overlaps between these four species, and also between the two co-occurring species pairs in the same habitats. Additionally, neither of the exotic species were found to be directly preying on the larvae of any native species. This study has demonstrated the possibility of niche overlap between the early life stages of exotic and native fish species. However, the natural resource use of native species may have been altered because of the presence of introduced species and perhaps even the interactions between these species were greater when the exotics were first introduced into the system. Further research is therefore required into the dietary and habitat requirements of these now coexisting species using enclosure/exclosure experiments and by comparisons between allopatric and sympatric populations. 

Diggle, J., Farrell, T., Donkers, P., Walker, R., Day, J., & Bax, N. (2004). Eradicating the european carp (cyprinus carpio) from tasmania, australia. S I R Publishing, 38(3), 564. Retrieved from www.csa.com
European carp (Cyprinus carpio) was discovered in 1995 in two Tasmanian lakes. The decision was made to eradicate the carp from these lakes before they could spread downstream and further degrade the environment and recreational fisheries. Draining or poisoning the lakes was not a preferred option because of engineering and environmental constraints. The carp would be eradicated from the lakes through fishing. Unlike many fisheries, our objective is total eradication of the population--this fishery has no catch restrictions and no direct commercial value. We describe the approaches used to maximise the effectiveness of our fishing effort--the many gear types used, recruitment reduction, radio-tagged Jonah fish, sex-ratio biasing, etc. We describe the difficulties that we are facing in removing the last few fish--gear avoidance, changes in behaviour, eagles stealing the tracker fish, etc. To support the eradication effort we developed a model, which uses daily catch and tag return data to find maximum likelihood estimates of population size, tag shedding rates, and mortality rates. We present the results from this model. Finally, we comment on the lessons learnt from this eradication and the implications for the eradication of other carp populations through fishing. 

Verhagen, J. H. (2004). Hydrodynamics of burst swimming fish larvae; a conceptual model approach. Journal of Theoretical Biology, 229(2), 235-248. doi:10.1016/j.jtbi.2004.03.022
Burst swimming of fish larvae is analysed from a hydrodynamic point of view. A picture of the expected flow pattern is presented based on information in literature on unsteady-flow patterns around obstacles in the intermediate Reynolds number region. It is shown that the acceleration stage of burst swimming under restricted conditions can be treated as a frictionless impulsive motion. The stream pattern resulting from this motion is presented and the efficiency of locomotion during the acceleration stage is calculated. The flow pattern in the post-acceleration stage is sketched and the origin of an interaction between the viscous and the reactive force contribution to the propulsive force in this stage is discussed. It is explained how this interaction can lead to an increase in propulsive efficiency. A conceptual model is developed describing the three stages in burst swimming locomotion: the acceleration stage, the post-acceleration stage and the gliding stage. Data from literature of the travel distance versus time relation of the common carp larva (Cyprinus carpio) of 5.5-mm length has been used to test the model results. The test appeared remarkably successful, and the model results for larger larvae up to 22mm length are presented. The gliding distance as a function of larval length resulting from the model has been compared with experimental data from literature. 

Propst, D. L., & Gido, K. B. (2004). Responses of native and nonnative fishes to natural flow regime mimicry in the san juan river. Transactions of the American Fisheries Society, 133(4), 922-931. doi:10.1577/T03-057.1
The maintenance or restoration of natural flow regimes has been proposed as one means of conserving native fishes. Native fish conservation is enhanced either through the restoration of natural fluvial geomorphic processes (and thus the maintenance of essential habitats) or by the suppression of nonnative fishes. The San Juan River of Colorado, New Mexico, and Utah was dammed in 1962 and its natural flow regime was lost. Beginning in 1993, the river was regulated to mimic a natural flow regime by increasing reservoir releases to mimic timing, but only partially to mimic amplitude, volume, and duration of spring snowmelt discharge. We evaluated the responses of native and nonnative fishes to this natural flow regime mimicry by comparing their autumn densities (number/m super(2)) in San Juan River secondary channels to those during spring runoff and summer base flow over a 9-year period. Densities of native speckled dace Rhinichthys osculus, bluehead sucker Catostomus discobolus, and flannelmouth sucker C. latipinnis increased with elevated spring discharge. Total native fish density was 10 times greater in 1993 (the year of highest spring discharge) than in 2000 (the year of lowest spring discharge). Collectively, nonnative fish density was negatively related to spring discharge, but western mosquitofish Gambusia affinis was the only commonly collected nonnative that had a significant relationship. Mean daily summer discharge did not affect the density of native or nonnative fishes. Nonnative fishes, however, responded positively to sustained low summer flows (days discharge was less than 14 m super(3)/s). Densities of red shiner Cyprinella lutrensis, common carp Cyprinus carpio, and western mosquitofish were four or more times greater in 2000 (a year of sustained low summer discharge) than in years with comparatively high summer discharge. Speckled dace was the only native species negatively affected by extended low summer discharge. Our results suggest that manipulating spring discharge to mimic a natural flow regime enhances native fish recruitment but might have limited effect in suppressing nonnative fishes, particularly fecund, rapidly growing, small-bodied species. 

Wiegand, M. D., Young, D. L. W., Gajda, B. M., Thuen, D. J. M., Rittberg, D. A. H., Huebner, J. D., et al. (2004). Ultraviolet light-induced impairment of goldfish embryo development and evidence for photo-repair mechanisms. Journal of Fish Biology, 64(5), 1242-1256. doi:10.1111/j.0022-1112.2004.00388.x
Goldfish Carassius auratus embryos were subjected to artificial ultraviolet-B (UVB) radiation (280-320 nm) at various times during development to evaluate the effects on production of anatomically normal larvae. The UVB radiation used in these experiments included a higher proportion of shorter wavelengths compared to the natural spectrum. The development of embryos exposed to UVB for 2 or 4 h at 26 h post-fertilization was severely impaired whereas similar exposures at 50 or 74 h post-fertilization had no effect. A 2 h exposure to UVB commencing at 2 h post-fertilization did not adversely affect embryonic development whereas a 4 h exposure to a lower dose did. At 50 h post-fertilization, when embryos were normally resistant to UVB, denial of access to visible light and UVA before, during and after exposure to UVB caused impairment of development. Analysis of DNA fragment length after incubation with an endonuclease suggested that UVB damage at 50 h was caused by formation of pyrimidine dimers. This study demonstrated that the sensitivity of goldfish embryos to UVB varied during development and that resistance to UVB in later developmental stages included a photo-repair mechanism. 

Balcombe, S. R., Closs, G. P., & Balcombe, S. R. (2004). Spatial relationships and temporal variability in a littoral macrophyte fish assemblage. Marine and Freshwater Research, 55(6), 609-617. doi:10.1071/MF03170
The presence of macrophytes in lentic systems often exerts a large influence on the spatial and temporal dynamics of the small-bodied fish that inhabit them, particularly in the presence of piscivorous predators. To examine spatial and temporal patterns of fish abundance in macrophyte stands we sampled fish bimonthly with fine-meshed fish traps by day and night in giant rush habitats of a River Murray billabong between October 1995 and September 1996. Three native and three exotic species were found within these habitats during the study, however, catches were dominated by two species of native carp gudgeons (Hypseleotris spp.). Consistently higher numbers of gudgeons were trapped during the day than at night throughout the study period and there was a sustained decline in catch from spring in the first year to the following spring. The results suggest recruitment of juvenile fish spawned during the summer was insufficient for relative abundance to return to the high numbers found at the start of the study. Fine-scale distribution of carp gudgeons within emergent macrophytes was not generally explained by variability in either physical structure or physicochemical variability. This contrasts with many studies of small fish assemblages in macrophytes where piscivorous predators are present. 

Birchell, G., & Christopherson, K. (2004). In Nickum M. J., Mazik P. M., Nickum J. G. and MacKinlay D. D. (Eds.), Growth and survival of larval razorback sucker in natural floodplain depressions inhabited by nonnative fish in the green river, utah. 5410 Grosvenor Ln. Ste. 110 Bethesda MD 20814-2199 USA, [URL:http://afs.allenpress.com]: American Fisheries Society. Retrieved from www.csa.com 
Floodplains are presumed to be important rearing habitat for the endangered razorback sucker Xyrauchen texanus. In an effort to recover this endemic Colorado River basin species, the Upper Colorado River Endangered Fish Recovery Program developed a floodplain acquisition and enhancement program. A levee removal study was initiated in 1996 as one component of this floodplain restoration program. The goal of the Levee Removal Study was to evaluate the system responses to levee removal and make specific recommendations concerning the value of floodplain reconnection for endangered species (specifically razorback sucker) recovery. However, because there were very few razorback suckers in the Green River, answers to several important questions pertaining to razorback sucker utilization of the floodplain were not answered during this initial study. In an effort to answer some of these questions, age-1 and larval razorback suckers were stocked into depression floodplain wetland habitats along the Middle Green River in northeastern Utah. Age-1 razorback suckers were stocked during the spring of 1999 and 2000 into The Stirrup (river kilometer [Rkm] 444.0), Baeser Bend (Rkm 439.3), and Brennan (Rkm 432.0) wetland sites. Larval razorback suckers were stocked during the spring of 1999 into The Strirrup and into Baeser Bend during 2001. At the time of stocking, each floodplain site was occupied by numerous nonnative fish, including black bullhead catfish Ictalurus melas, fathead minnow Pimephales promelas, green sunfish Lepomis cyanellus, and common carp Cyprinus carpio. The goal of this study was to test if floodplain depressions will aid in the recovery of razorback suckers. 
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Investigations on fins of the common carp, Cyprinus carpio revealed certain distinguishing fin characteristics that could be used for identification and segregation of larval forms. The study also showed that high amounts of protein, lipid, calcium and phosphorus were present in the fins. The sequence of development of fins showed the order as pectoral, caudal, dorsal, anal and pelvic. 
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Carp were excluded from Cootes Paradise Marsh (Lake Ontario) in 1997 in order to improve water clarity and promote submerged plant growth. On average, turbidity at open water and vegetated areas was reduced by 40 and 60 percent, respectively, following carp exclusion. However, responses by plants and other trophic levels have been both spatially and temporally variable due in part to annual variation in environmental conditions and fish-zooplankton interactions. In 1997, an unusually cool spring delayed the migration of spawning fish, including a usually abundant planktivore population, into the marsh. This had three main effects: 1) large Daphnia were released from predation in early summer and reached unprecedented numbers (530 Daphnia/L) in open water areas, 2) despite the lack of vegetated marsh habitat, larval fish production was high due to reduced predation and abundant zooplankton prey, and 3) zooplankton grazing initiated a spring clear-water phase which, together with carp exclusion, promoted submerged plant growth in shallow areas previously devoid of vegetation. These newly vegetated areas showed the greatest improvements in clarity and macrophyte growth in the first 2 years following exclusion. Currently, however, the future of the biomanipulation remains uncertain, due in part to natural climatic confounding factors, and further remedial actions will be required before this wetland represents a stable, clear-water, macrophyte dominated state. 

