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Fluoride content in the Antarctic
krill (Euphausia superba Dana)

in relation to its biological condition
and to the fishery region

ABSTRACT: An attempt at assessing the correlation between the content of fluoride
in the Antarctic krill from various fishery and its_biological condition was carried out.
Fluoride was determined with the Dolan method, which was modified by the present
authors. No statistically significant correlation was found between the degree of sexual
maturity and fluoride content. There was no decisive statistical relation between the body
weight and body length of individuals and the content of fluoride in the Antarctic krill
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1. Introduction

Fluoride content in the Antarctic krill ranges widely from 800 to
2000 ppm/sm (Soevik, Braekkan 1979, Schneppenheim 1980, Chris-
tians 1980. Christians 1981. Szewielow 1981). The range of the value
cannot be only a result of using various analytic methods for estimating
fluoride content. It may be assumed that it ensues from differences
in the biological condition of the investigated krill.

So far, there have appeared in the literature two papers concerning
the relation between the biological condition of krill and its fluoride
content. Hempel et al. (1981) recorded high fluoride content (1460-—1730
ppm/sm) in the larvae of krill Christians (1982) recorded a linear
relationship between the individual body weight and the fluoride content
in the body. Our preliminary results (Kowalczuk, Bykowski 1981)
indicated the presence of a relationship between the degree of sexual
maturity of individuals and the content of fluoride; higher content of this
element was recorded in more mature individuals. No relation between
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the fishery region and the content of fluoride in krill was then recorded.
Presently, the results obtained in three fishing seasons (1981, 1983, 1984)
were analysed. The aim of this work was an attempt at determining
the relationships between the fluoride content and biological parameters
for material originating from various fishery region at various times of the
season.

2. Material and methods

The investigated material was the fresh krill or krill frozen just after
fishing. It was fished in various fishery regions during the 1981 BIO-
MASS-FIBEX Expedition, the Fifth Polish Antarctic Expedition in 1981,
the voyage of m/t “Arcturus” in 1983 and during the 1983/1984 BIOMASS-
-SIBEX Expedition. Samples of about 1000 g were taken from the fishery
catches.

The content of fluoride in the krill was determined with the Dolan
method modified in the Institute of Marine Fisheries (Kowalczuk, Kostuch,
Bykowski 1982). It consists in decomposing of a homogenized sample
with a buffered solution of 5.5 pH (NaCl, CH;COOH, sodium citrate
and sodium versenate) during a ten minute period at 363° K and
measuring the concentration of fluoride ions in a solution by means
of an ion-selective electrode (type ORION 9409).

The dry weight contents was determined by drying the sample at
378° K till a constant weight was obtained.

The biological characteristics of the material was carried out according
to commonly accepted methodology in a sample of 100 individuals chosen
randomly. The methodology comprised: measuring the mean body length
of an individual (ML). its body weight (MWR) and determining the
phase of sexual maturity (J - juveniles, ND — immature, D — mature)
(Wolnomiejski et al. 1979).

The statistical calculations of the results were carried out in the
Computer Centre of the Institute of Marine Fisheries.

3. Results and discussion

The results obtained in three fishing seasons in various fishery regions
of the western sector of Antarctica for the krill of high variability
of biological parameters are presented in Table 1:

a) length ML from 24.3 to 54.8 mm
b) weight MWR from 97 to 1397 mg
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¢) sexual maturity from 07, of mature individuals to 94Y, of mature
individuals.
The lack of correlation between the fluoride content and the ﬁshery
region is again confirmed.
The dependence of fluoride (C;) on the values of particular biological
parameters was analyses statistically. The presence of linear correlation

Table 1

Fluoride content in the krill in respect to its biological condition and fishery region

Biological condition
Abun- Dry

. Date . ; ML MWR dance of weight Fluoride
N of catch Fishery region (mean) (mean)individuals (mean)
J NDD
mm mg % % % Yo ppm/sm
1 2.03.81 61°01" S: 55°05' W 52.7 1221 0 694 2071 1832
2 17.02.81 64°56" S: 65°06' W 54.8 1397 0 11 89 2222 1962
3 27.12.83 64°08" S: 65°11' W 46.3 794 0 19 81 2240 1105
4 29.12.83 63°48" S: 61°31' W 428 607 0 21 79 2451 989
5 26.12.83 62°46" S: 62°39' W 459 784 0 24 76 23.05 1182
6 9.03.81 63°06" S: 58°47" W 50.0 1058 0 50 50 2399 1163
7 23.12.83 61°39" S: 58°01" W 38.1 419 2 48 50 19.20 1380
8 27.12.83 61 19°S:63 58 W 41.7 563 0 52 48 2346 980
9 5.03.81 62°56'S:57°31' W 46.4 834 0 61 39 2299 1538
10 25.02.81 62°02" S: 59°45' W 50.5 1094 1 63 36 23.84 1503
11 11.04.81 53°50" S:37°29' W 395 484 0 98 2 2253 1222
12 12.03.81 63°30" S: 60°58" W 427 659 3 83 14 2288 1106
13 7.01.84 60°59" S: 55°10° W 40.1 502 7 8211 2241 1238
14 30.12.83 62°47" S: 60°50° W 34.6 338 17 6320 2214 1141
15 8.12.83 62°30" S: 54°21' W 315 224 17 59 24 17.25 1391
16 17.12.83 60°46' S: 47°15' W 243 97 87 13 0 1649 758
17 2.01.84 62°50" S: 57°09' W 273 144 87 12 1 1516 989
18 6.01.84 60°59" S: 55°16' W 294 174 74 26 0 1849 1284
19 401.84 61°01" S: 55°13' W 311 236 65 33 2 1990 1332

between these values and the fluoride content was assumed. The coefficients
of linear correlation (r) and determination coefficient (r?) for the following
relations were calculated:

I C=f(D)

II C;=f(MWR)
I C, = f (ML).
The results are presented in Table II. Only the relation C;=f(D) (', of
mature individuals) satisfies the statistical criteria for accepting the hypothesis
of the lack of correlation (Volk 1965). In two other cases the values
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Table 11
Values of the coefficient of correlation and coefficient of determination
for the discussed relations; N = 19, « = 0.05, maximal value rpay = 0.468
at the assumed lack of correlation (Volk 1965)

Relation r r? T~ Fmax

I Ci=f (D) 0.43 0.19 Ti < Emax
I GC=f(MWR) 0.65 0.42 11 > Tmax
I C=f (ML) 0.59 0.34 11 > Tmax

D —°, of mature individuals in an average sample.

of the correlation coefficient and the determination coefficient, which were,
approximately, r =0.5—0.6 and r> =03-04. did not allow to interprete
decisively the obtained results. A precise interpretation of the relations
would require further research, among others some changes in the methods
of preparing samples (investigations were carried out on samples originating
from industrial catches) as well as a deeper statistical analysis.

4. Conclusion

1. Lack of relation between the fluoride content in the krill and the
fishery region was confirmed.

2. No correlation between the degree of sexual maturity and the
fluoride content was observed.

3. No decisive relation between the weight or length and fluoride -
content of an individual was found.

4. Data on the biological condition of the krill fished industrially
are useless for estimation of the fluoride concentration in the material.

5. Pe3rome

B pabore aHaiu3MpoBasMCh JaHHbIE O COJACPXKAaHUM (GTOpa B AHTAPKTHYECKOM KpHJIE
(Euphausia superba Dana), nojiydeHHbIC B MaTepHualic, COOPAHHBIM B PA3JIM4YHBIX MECTAX JIOBJIM
B 1981, 1983 u 1984 ronax. I1poObl, NoaBepruyThie MCCIEAOBAHUAM, MPOMCXOJMIN M3 JIOBJIM
NPOMBILIJIEHHBIM TPAJIOM U XapaKTEPU30BAJIKCh ¢ OMOJOTHYECKON TOYKH 3peHus (JUIMHA, Macca,
N0JI0Basi 3pesiocTh 0co0eii) B COOTBETCTBUM € MeTOAMKOM, npunaToil B ITosbme. Coaepxanue
¢dropa onpenensiock MetoaoM Jlonana B Halel cOOCTBEHHOH MOJM(UKALMU NPU MCHOJIBL30-
BAaHUM KOHOCEJICKTUBHOTO 3JICKTPO/1a.
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BbUIM NPUHATHI NONBITKM ONpPEIEICHHsl KOPPEIsLHME MEX/y coaepxaHueM dropa u Guoso-
I'HYECKMMH NapamMeTpamu Kpuiisi. Onpe/ieieHo OTCYTCTBHE CTATHCTUYECKH 3HAYMMOM KOPPEISALUU
Mexy colepkaHueMm (TOpa M CTENEHbIO MOJIOBOM 3pPEJOCTH OCOOeH HMCXOIHOTO MPOAYKTA.
He BBLICTYNAET Takke OHO3HAYHAS CTATUCTHYECKAsi 3aBUCHMOCTb MEXJy MACCOH, JUIMHOH ocobu
U ypoBHeM (TOpa [uisi CpeHUX Npod NPOMBIIUIEHHOH J0BIM. B 3TO %€ Bpems NOATBEPAUIIUCDH
6onee paHHME JaHHbIE 00 OTCYTCTBMH 3aBUCHMOCTH MEXJy cojcpxaHueM (ropa u paioHOM
JIOBJIH.

6. Streszczenie

W pracy przeanalizowano wyniki zawartosci fluoru w krylu antarktycznym (Euphausia
superba Dana) uzyskane w materiale zebranym na roéznych lowiskach w latach 1981. 1983,
1984. Poddane badaniom proby pochodzily z zaciagow przemyslowych, byly scharakteryzowane
pod wzgledem biologicznym (dlugos$é, masa, dojrzalos¢ plciowa osobnikow) zgodnie z przyjeta
w Polsce metodyka. Zawarto$¢ fluoru oznaczano metoda Dolana w modyfikacji wlasnej
przy uzyciu elektrody jonoselektywne;.

Podjeto proby okreslenia korelacji pomiedzy zawartoscia fluoru a parametrami biologicz-
nymi kryla. Stwierdzono brak statystycznie istotnej korelacji pomigdzy zawartoscia fluoru
i stopniem dojrzalosci piciowej surowca. Nie wystgpuje tez jednoznaczna statystyczna zaleznos¢
pomigdzy masa. dlugoscia osobnika a poziomem tego pierwiastka dla srednich préb
pochodzacych z polowow przemystowych. Potwierdzono wezesniejsze wyniki $wiadczace o braku
zaleznosci pomigdzy zawartoscia fluoru a rejonem polowow.
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