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Infections by Helminth Parasites in “Puyenes”, Galaxias
maculatus (Galaxiidae, Salmoniformes), from Southern
Argentina with Special Reference to Tylodelphys
barilochensis (Digenea, Platyhelminthes)

J Revenga™, P Scheinert

Laboratorio de Ictiopatologia, Centro Regional Universitario Bariloche, Universidad Nacional del Comahue,
8400 Bariloche, Argentina

The occurrence ofTylodelphys barilochensis, Acanthostomoides apophalliformis, Contracaecum
sp. andCamallanus corderanfectingGalaxias maculatu§puyenes”) was quantified for the first time
in Lake Nahuel Huapi, southern Argentiffabarilochensisvas recorded in this lake for the first time.
The role of G. maculatupopulation in transmission of parasites to the salmonids is more important for
Contracaecurap. (prevalence 14-34%) aAd apophalliformigprevalence 30-54%) than fGx. corderoi
(prevalence 6-8%). The absence Biphyllobothriumspp. in samples shows that tie maculatus
population does not play any role in the life cycles of these important zoonotic parasites. The sex of the
host had no effect oh barilochensigibundance. Statistical differencesTnbarilochensisbundance
between “puyenes” of the same size class between sampling stations and positive correlation betweer
prevalence of infected snails amdbarilochensi@bundance in fish suggest that different stocks have
been sampled. Factors influencifigbarilochensi@bundance are discussed.
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Salmonid fishing is of economic importance in  Different helminth parasites have been recorded
the Argentinian Patagonia. in “puyenes” from the Nahuel Huapi Lake (Ortubay

The “puyen”Galaxias maculatu@Galaxiidae, et al. 1994) and information on their biology ap-
Salmoniformes) is a small autochthonous fish (tggears in articles by Szidat and Nani (1951), Szidat
tal asymptotic growth length = 97 mm in Ezquerrd1956), and Torres et al. (1990).
pond, near Lake Nahuel Huapi), (Cervellini et al. Tylodelphyss a digenetic trematode genus and
1993) that inhabits southern South America anitis species range extensively in both the northern
Oceania (Quaggiotto & Valverde 1993) and maynd southern hemispheres. The species paraziting
be predated by salmonids whereby transmissidpuyenes” that have been described for the region
of parasites may occurr (Revenga 1993). StudieseT. argentinusT. barilochensisindT. crubensis
in New Zealand (McDowall 1968) and Australia(Quaggiotto & Valverde 1992). Adults develop in
(Pollard 1971) agree that most of each populatiaihe intestine of ichthyophagous birds (species un-
dies during its first year, immediately after spawnknown for the region). The first stage (miracidium)
ing, but a small proportion might reach three yeaiis a swimming larva. The following stages (sporo-
of age. cysts, rediae, cercariae) develop in sn&lsil{na

In a population study in a dam in Northsp.).When the cercariae emerge, they can swim and
Patagonia, Ferriz (1987) observed an annual cyclactively infect “puyenes”, where the metacercariae
The “puyenes” are found in Patagonia in varioudevelop (Scheinert et al. 1997).
lakes and rivers where they inhabits littoral wa- This paper presents the first quantitative para-
ters. sitological records of “puyenes” from Nahuel
Huapi Lake and analyses species abundande of
barilochensisand migratory movements of fishes.
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ent microhabitats. The lake bed harbors few mat¢e compare abundances. Correlation analysis was
rophytes, partly because of the low proportion ofised to relate prevalence of infected snails and
shallow waters and partly because of wave actioparasite abundance in fish and density of snails and
strongly influenced by west winds (Thomassoiparasite abundance in fish. The significance level
1959). The town of San Carlos de Bariloche is loeonsidered was 0.05.

cated on the eastern coast.

Six sampling stations were established on the RESULTS .
eastern littoral zone over aproximately 40 km Table I shows the number of “puyenes” of dif-
(named A, B, C, D, E and F). Distance from thderent size classes captured at the different sam-
town of San Carlos de Bariloche increases from Rling stations. )

(0 km) to F (40 km). From January 20 to Februar% The following parasites were found.

10, 1994, 579 “puyenesG. maculatuswere Dbarilochensis(unencysted metacercariae in the
trapped (Table I). Traps were submerged at a deggRcephalic cavity)A. apophalliformis(metacer-
not greater than 0.5 m for 1-5 days. After not longegariae encysted in the live@ontracaecursp. (lar-
than five days, fish were put to death, total lengtMae in the body cavity) an@d. corderoi(adults in
and weight were measured and sex was determinédestine). Table Il shows abundance and preva-
(162 males and 154 females; the remaining fisignce of the parasites found at the different sam-
were inmature). Necropsies were carried out urling stations. _ o _

der stereomicroscope and internal helminth para- ForT. barilochensispo significant difference
sites collected, identified and counted. in parasite abundance was found between fish

On February 12 and 13, 1992hilina dom- sexes. The analysis @t barilochensismetacer-
beianasnails were sampled from the Nahuel Huaptariae abundance for each “puyenes” size class
stations where fish were captured. Random samplégowed significant differences between sites for
were taken (manual collection within an area of $ize classes 41-50, 51-60 and > 60 mm (Kruskall-
m?) every 4 m along a transect of approximatelyvallis test). Comparing abundance in paira (
150 m, at a depth between 0.0 and 0.40 m. FroR@sterior), the multiple comparison test permits a
each sample, 70 snails were separated at randétinction of fish as follows (Fig. 1), in size class
in individual glasses at room temperature, to o#1-50 mm 3 stocks (A, B-E, C-D). In size class
serve cercariae emergence. The cercariae tHak-60 mm 3 stocks (B-E, C, F) and in size class >
emerged were “furcocercaria type A" and60 mm 3 stocks (B, E, F). Increased abundance
“echinocercaria sp.”, as described by Ostrowskyith fish size and stocks of fish is also shown (Fig.
and Quaggiotto (1995), but never coexisted. Abl). Fig. 2 shows positive correlation between preva-
sence of trematode larvae was verified by necropdgnce of snails infected by. barilochensisand
under stereomicroscope for snails that failed to shé®rasite abundance in fish of 3 size classes (41-50,
cercariae. Specific identity of cercariae was detep1-60, > 60 mm), r?= 0.98, r>= 0.96 and r>= 0.79
mined by experimental infections with “furcocer-respectively. In contrast, Fig. 3 shows no correla-
caria type A” on “puyenes” free of parasite& as ition between denS|ty of snails and abundance of
Scheinert et al. (1997). They were found to corrg?arasites in fish of size classes 41-50, 51-60 and >
spond taT. barilochensigQuaggiotto & Valverde 60 mm; r?= 0.44,r2= 0.40 and r? = 0.41.
199|2)ih' et bund . DISCUSSION

n this paper, the terms abundance and preva- _, . . o
lence are used according to the recommendatiops ThiS iS the first time that the presenceTof
of Margolis et al. (1982). arilochensis, A. apophalliformis, Contracaecum

The Mann-Whitney, Kruskall-Wallis and mul- sp. andC. corderoiin G. maculatugs quantified

tiple comparison (Conover 1980) tests were usdB the Nahuel Huapi National Park and Reserve. It

TABLE |
Number ofGalaxias maculatuper size class captured in different sampling stations of Lake Nahuel Huapi

Sampling station

Size (mm) A B C D E F Total

31-40 6 25 25 0 28 0 84
41-50 71 27 51 32 31 8 220
51-60 4 51 33 8 34 30 160
> 60 0 36 2 5 32 40 115

Total 81 139 111 45 125 78 579




TABLE Il

Abundance (£ SD) and prevalence of different parasites infeGitaxias maculatufrom different sampling stations of Nahuel Huapi Lake

Camallanus

Contracaesym

Acanthostomoides
apophalliformis

Abundance + SD

Tylodelphys
barilochensis

n

Sampling
station

corderoi

Abundance + SD Prevalence (%)
0.00 + 0.00

Prevalence (%)

Abundance + SD
0.00 + 0.00

Prevalence (%)

Abundance £ SD  Prevalence (%)

0

30
44
46

100 0.62+0.81

100

27.63 + 20.63

81
139

0.00 £ 0.00

0
14

0.00 + 0.00
0.33 + 0.66
0.00 + 0.00

0.72+£1.00
0.66 + 0.89
0.60 + 0.78

124.42 + 74.05

0.13+0.52
0.00 + 0.00

100
100

57.28 £ 28.12

90.37 £ 80.53

111

40

45
125
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0.15 + 0.67
0.21 £ 0.60

0.90 +1.20 54 0.90 +1.02 24
34 0.75+0.90 34

0.80£0.80

100
100

112.97 £ 65.19

(]

32.05 £ 29.15

78

SD: standard deviation.
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Fig. 1: abundance ( + SD) for different size classes (31-40, 41-
50, 51-60, >60 mm) o6Galaxias maculatusnfectedwith
Tylodelphys barilochens{setacercariae) in different sampling
stations in Lake Nahuel Huapi.

is also the first time that barilochensishas been
recorded in “puyenes” from Lake Nahuel Huapi.
To date, it is the most abundant parasite reported
from fish in the entire Park.

The final hosts offylodelphysspp. are birds.
For A. apophalliformisContracaecunsp. andC.
corderoifish may act both as intermediate and de-
finitive hosts, thus transmission by predation may
occurr. This mechanism has been propose&for
maculatusand salmonids fo€Contracaecunsp.
andC. corderoi,in Chile (Torres et al. 1991). Ac-
cording to our results, the role &. maculatus
population in transmission of parasites to the salmo-
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Fig. 2: correlation between prevalence of infec&ulina  Fig. 3: the lack of correlation between densityGifilina
dombeianand abundance @¥lodelphys barilochensisfect-  dombeianand abundance d¥lodelphys barilochensisfect-

ing Galaxias maculatusf different size classes (each point rep-ing Galaxias maculatusf different size classes (each point rep-
resents one sampling station). resents one sampling station).

nids is more important fo€ontracaecumsp. sites and contradicts the argument of salmonids as
(prevalence 14-34%) and. apophalliformis paratenic hosts.

(prevalence 30-54%) than f@: corderoi(preva- The absence of significant differences .
lence 6-8%). Revenga (1993) reports two pardarilochensisabundance between sexes shows that
sites with zoonotic importancBiphyllobothrium  susceptibility to infection is not associated with sex.
dendriticumand D. latumin fish from Lake The use of parasites for separating fish stocks
Moreno, which is connected with Nahuel Huaphas been reviewed by different authors (MacKenzie
Lake. He suggests that salmonids can act #83, 1987, Lester 1990). In this study the absence
paratenic hosts for both species and states the inf-Contracaecunsp. andC. corderoiat stations
portance of studying the role @f maculatupopu- A, B and D suggests different fish stocks. The sig-
lations in the life cycle ob. dendriticumandD. nificant differences in the abundance f
latum The absence ddiphyllobothriumspp. in  barilochensisfrom fish in the same size (as age
this study shows that th@. maculatupopulation indicator) class from neighbouring stations (Fig.
does not play a role in life cycles of these parat) reinforces the hypothesis of different stocks.
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When more than one size class repeats the same 855-864.

result (Fig.1) this idea is further reinforced. TheéMacKenzie K 1983. Parasites as biological tags in fish
positive correlation between metacercariae abun- Population studiesAdv Appl Biol 7251-331.

dance and prevalence of infected snails (also anMacKenzie K 1987. Parasites as indicators of host popu-

Iyzed b){ size class o puyene.s’.) at qlﬁerent .StaMargolis L, Esch GW, Holmes JC, Kuris AM, Schad
FIOHS (Fig. 2,)’ COHStItU'FeS additional information GA 1982. The use of ecological terms in parasitol-
in favor of this hypothesis. All these results strongly o4y 3 parasitol 68 131-133.
suggest that different stocks have been samplegepowall RM 1968 Galaxias maculatuglenyns), the
although this does not exclude the possibility of a New zealand whitebaiEish Res Bul(New series)
certain degree of mixing, which is difficult to quan-  2: 1-84.
tify (Lester 1990). Ortubay SG, Semenas LG, Ubeda CA, Quaggiotto AE,
This stock separation in small fishes with short }jﬁOIZZiPGtP 199-4Acaté|(i_90 de PeCPeS PQ!CG?\;?U{COHS
lives (Gambusia affinjswas observed by Aho et € 1a matagonia Argéntina y sus Farasilos VIetazoos,
al. (1982) and Camp et al. (1982) in studies on ggri:;iiesitl)oR;pc Nat Prov R Negro Publishers,
pgpulauon b.IOIOgy of metacercariae of the farr.“lyOstrowsky dé Nufiez M, Quaggiotto A 1995. Trema-
Diplostomatidae. The Lake Nahuel Huapi receives  (yges jarvales (Digenea) de las familias Diplostomi-
urban contaminants at some points. If the move- gae, Strigeidae y Echinostomatidae en la Region
ment of fishes from place to place were restricted Patagonica Argentin&ol Chil Parasitol 5028-33.
and certain stocks remained permanently in corfRollard DA 1971. The biology of a landlocked form of
taminated areas, the effect of contamination on the normally catadromous salmoniform fiShlaxias

fishes could be studied. Further studies including mMaculatus(Jenyns). I. Life cycle and origius J
d Mar Fresh Res 2201-123.

more sampling stations, greater sample size arb : .
; ; uaggiotto EA, Valverde F 1993. Nuevas metacercarias
analyses of water quality would be of interest. del géneroTylodelphys(Trematoda, Diplostomati-

The lack of porrelatlgn between 'denS|ty of dae) en poblaciones lacustresGigaxias macu-
snails andT. barilochensismetacercariae abun-  |atys(Teleostei, Galaxiidaeol Chil Parasitol 47
dance in fishes analyzed by size class suggests that1g.24.
it is prevalence rather than number of previourevenga J 199®yphyllobothrium dendriticunand
hosts, that regulates parasite abundance in fishes. Dyphyllobothrium latumin fishes from southern
Thus, the controlling factor would be number of  Argentina: association, abundance, distribution,
birds (definitive hosts) that visit or remain in dif-  Pathological effects, and risk of human infectian.

ferent areas of the lake. Further studies are needeéc(i:hf;?ﬁr grstitlg' ;2 fgngégig-mguera P 1097. La migracion
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