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Effect of Formaldehyde on the Gelatinous Zooplankton
(Pleurobrachia pileus, Aurelia aurita) During Preservation
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Abstract: The medusae, Aurelia aurita, and the cydipid ctenophoran, Pleurobrachia pileus, collected from the Black Sea were
preserved in 2% borax-buffered formaldehyde solution for two months. Changes resulting from shrinkage and weight loss were
calculated. Pleurobrachia pileus lost weight and shrunk more than Aurelia aurita. Factors for changes in body size and wet weight were
calculated to be 1.45+0.03 (26+1.8% Standard deviation) and 4.6+0.4 (70+4%) for A. aurita and 3.5+0.03 (71+4%) and 54+2.4
(97+1%) for P. pileus, respectively. The rate of dissolution of A. aurita in formalin was found to be dependent on size groups.
Covariance analysis showed that there was no significant difference in length-weight relationship between living and preserved A.
aurita, but this was highly significant for P. pileus.
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Formoldehidin Jeli Organizmalari (Pleurobrachia pileus, Aurelia aurita) Uzerine Etkisi

Ozet: Karadeniz'den toplanan deniz anast, Aurelia aurita ve tarakli jeli, Pleurobrachia pileus, 2 ay boyunca borax ile tamponlanmis %
2'lik formoldehid icerisinde saklanmistir. Agirlik ve boydaki degismeler hesaplandi. Pleurobrachia pileus, Aurelia auritadan daha ¢ok
agirlik kaybetmigtir. Agirlikta ve boydaki degisim faktéri sirasiyla, A aurita icin 1.45+0.03 (26+1.8% Standart sapma) ve 4.6+0.4
(70£4%) P. pileus icin 3.5+£0.03 (711+4%) ve 54+2.4 (97+1%) hesaplanmistir. A. aurita'nin gekilmesi orani boy siniflarina gore
farklilik gostermistir. Kovariyans analizi canls ve saklanmig A. auritanin agrlik ve boy iligkisinin farkli olmadigini ve P. pileus'un farkli
oldudunu gdstermistir.

Anahtar Kelimeler: Formoldehit, saklama, deniz anasi, tarakl jeli

Introduction apparatus of Mnemiopsis leidyi was not deformed in the

There are 4 species of gelatinous zooplanktonic  1xative solution.

forms (Rhisostoma pulma, Aurelia aurita, Mnemiopsis
leidyi and Pleurobrachia pileus) currently living in the
Black Sea (1-2). Of these forms, the last three species
are very common in the Black Sea. M. leidyi was in-

A study concerning the quantification of Mnemiopsis
leidyi from formalin-preserved plankton samples has
been conducted by Purcell (8), and the population dy-
namics of Aurelia aurita in Kiel Bight has been investi-

0 troduced to the Black Sea in the 1980s and has been

living there for the last decade (3-4). There are spec-
ulations about the effect of M. leidyi on changes in the
ecosystem and on stock depletion of some commercial
fishes, e.g., anchovy (5-7). To determine the impor-
tance of gelatinous forms on the consumption of the
copepods in the Black Sea, stomach content analysis
was considered. Regarding stomach content after
preservation of A. aurita and P. pileus in 2% formal-
dehyde, except for Mnemiopsis leidyi, both animals’
stomachs whole in the solition. Only the gastrovascular

gated by Moller (9).

Due to difficultues in measuring live-weight on board,
the biomass of such organisms might be missestimated.
In the field, successive stations are so frequent that it is
difficult to measure the size of all organisms precisely on
board. In this case, preservation of them in formalin
solution is necessary. This study aims to contribute to the
conversion of the losses in size and weight of the pre-
served sample to actual live size and weight of the or-
ganisms, P. pileus and A. aurita.
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Materials and Methods

Materials were collected with the Hensen egg net
(300 p mesh size and 70 ¢cm opening) from 50 stations
a long the Turkish coastal waters of the Black Sea.
Vertical hauls were made from the depth of o, = 16.2
upwards (o, = 16.2 indicates the upper limit of the
anoxic zone in the Black Sea) (10). Gelatinous forms,
other than the samples, were sorted out and sized on
board the R/V Bilim. Individuals were then preserved in
2% (= 5% Formalin) borax buffered-formaldehyde so-
lution. Preserved organisms were re-measured (sized
and weighed) after 2 months. Bell diameter (cm) for
Aurelia aurita and body lenght (mm) for Pleurobrochia
pileus were recorded. In order to establish the rela-
tionship between the length and weight of the living
forms, additional samples were taken off the coast of
Trabzon in September 1993. Measurements for size and
weight were made in the laboratory of the Aquatic
Resources Researahc Institute in Trabzon. The length-
weight relationship of live specimens was then applied
to calculate the empirical live weight of those sized and
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preserved on board the R/V Bilim during its August
cruise.

The losses in size and weight of preserved samples
were estimated from the ratio of weight and length of
live individual to preserved individual. Basic statistics
(mean, variance, standard deviation and standard error)
were computed for all measurements. Analysis of co-
variance was used to test the significance of the dif-
ferences between regression coefficients (11-12).

Results and Discussion

The complete body was readily apparent in pre-
served specimens. The relationship between the bell
diameter of A. aurita in centimeters (d) and its wet-
weight in grams (W) and the body length in milimeters
() to wet-weight in milligrams of P. pileus are defined
by the following equations given in Table 1 and Figures
1 and 2.

Preservation in 5% formalin shrunk the jelly-like-
organisms and caused a considerable loss in weight.

Figure 1. Relationship of length

W = 0.6d27 and wet-weight of the
;z%gg living (left) and pre-

served (right) speci-
mens of Aurelia aurita.
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Table 1. Summary of the regression analysis between length
and wet-weight of the living and preserved organisms

(Bold number: highly significant)

Aurelia aurita Fleurobrachia pileus

Live Preserved Live Preserved
Equation (W =) 0.124° 0064’ 0.68F° 0.22F°
r 0.97 0.96 091 0.90
n 420 266 256 934
Pa - 005 0.000 0.000 0.000 0.000

Measurements were different in the living and pre-
served specimens of the cydipid and scyphozoan jelly-
like substances. Mean shrinkage in body size and loss
in wet-weight were calculated to be 1.45+0.03 and
4.6+0.4 for A. aurita and 3.5+0.03 and 54+2.4 for
P. pileus (Table 2 and Figures 2 and 3). In other
words, the diameter and wet-weight of A. aurita was
educed op to 26%=1.8% SD an 70%+4% (Figure 3)
depending on the size ofthe jellyfish, and P. pileus to
71%+4% and 97%=1% (Figure 4), respectively. In
live individuals with a diameter of less than 5 cm,
reduction in size and weight was only 20% and 629,
respectively. In medusae having a bell diameter between
5-10 cm, this was about 27% and 74%, respectively.
In individuals larger than 10 c¢m, this was around 28%
and 67%. Moller (9) found that the diameter was
reduced by up to 30% and wet weight of 1 liter
medusae was equated with 1 kg. By this method, he
found that a loss in volume of 62.5% had to be taken
into account. In the present study, mean loss in weight
was about 70% comparing .the volumetric loss to
Moller results. To obtain the live diameter and wet-
weight, the above mentioned percent reduction should
be added to the measurements of the formalin-
preserved gelatinous forms. Factors for the loss in size
and wet-weight of comb-jelly were higher than those

Table 2. Coefficients (X) for shrinkage and loss in weight for
the comb-jelly and jellyfish preserved in 5% formalin
solution and percent reduction (%r) (W, : ratio of live
weight to preserved weight).

Aurelia aurita Pleurobrachia pileus
dVp dor va wdor dl/p d%r va wor

X 1.4 26 46 70 35 71 54 97

S 0.25 18 35 31 0.5 4 44 1

S 0.03 2 04 4 0.03 0.2 24 0.07

n 322 322

75 75
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of jellyfish. This loss in weight is related to the water
content in the body. The ctenophoran species contains
96-97% (13-14) of body water where A. aurita holds
above 93-95% water in the body tissue (15). Re-
garding the total content of body water, P. pileus as
a species of ctenophore diffused almost all of its body
water into solution during preservation.

The results of covariance analysis are given in Table
3. The results indicate that although there is only an
insignificant difference between the length-weight re-

Table 3. Results of covariance analysis for the length-weight
relationship of the living and preserved specimens
{Bold number: highly significant).
differences among slopes
B e W
Source df SS MS F
A. aurita among b 1 0.00558 0.00558 - 0.449
sum of grp. dev 196 2.43484 0.01242
P. pileus among b 1 .033101 0.33101 7.557
sum of grp. dev 196 8.58526 0.04380
Table F value F; s (200.1) = 3.89 F,  (200.1) = 6.76
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lationship of the living and preserved A. aurita, a highly
significant difference for P. pileus exists.

Conclusion

Pleurobrachia pileus lost weight and shrunk more
than Aurelia aurita. Factors for changes in body size and
wet-weight were calculated to be 1.45+0.03 (26%1.8
SD) 4.6x0.4 (70%zx4%) for A. aurita and 3.5+0.3
(71%+4%) and 54+2.4 (97%+1%) for P. pileus, re-
spectively. To obtain the live diameter and wet-weight.
The above mentioned percent reduction should be added
to the measurements of the Formalin-preserved gelati-
nous forms. The rate of dissolution of A. aurita in for-
malin was found to be dependent on size groups. Co-
variance analysis showed that there was no significant
difference between the length-weight relationship of the
living and preserved A. aurita, but there was a highly
significant difference for P. pileus.
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