Japanese Journal of Ichthyology 1 oB ¥ M
Vol. 28, No. 1 1981 284 1% 198

e

)2 N DR
B H 4
Life History of the Gobiid Fish Pterogobius zacalles

Masaru Shiogaki
(Received March 26, 1980)

The life history of Prerogobius zacalles (Gobiidae) was studied from 1973 to 1979 at Moura,
Mutsu Bay, located at the northern tip of Honshu. Field observations were made mainly by means
of SCUBA diving, and spawning behavior and early life history were observed in the aquarium.

At Moura P. zacalles inhabits shallow rocky bottoms at depths from 5 to 30 m, mostly less than
10 m. They are solitary dwellers and live around nests burrowed under stones. During their
growing period at water temperatures over 10°C they hover or rest around nest stones. During
the cold seasons below 8°C in water temperature they conceal themselves in the nests and rest
inactive. The spawning season at Moura seems to extend from late April to late May. Spawning
takes place under the nest stones. Egg masses are guarded by males.

In the aquarium one female spawned three times with the same male. The number of laid
eggs and length of the long axis of the egg membrane tended to decrease as spawning was repeated.
To attract the female the male hover around her, fully extending his all fins, opening his mouth and
gill membranes, and slowly fanning his caudal fin. The body and all fins of the male turned black
at that time, in sharp contrast with the reddish orange margins of the dorsal and caudal fins. The
female did not show color change.

Eggs hatched 27 days after the blastula stage at water temperatures of 7.2°~13.7°C. Newly
hatched prolarvae were 4.95 to 5.34 mm in total length. The larvae completely consumed the
yolk in 6 to 9 days, when they attained 5.90 to 7.10 mm in total length. Larvae from egg masses
collected from natural habitats and reared in the aquarium survived for only 31 days after hatch-
ing, reaching a maximum total length of 16.0 mm.

Young fish of 3~4 cm in total length were found from the middle to end of July in small
schools near the bottom at the habitat of adults. Larger individuals (4~5cm in total length)
were seen either singly or in groups of two or three fish in August. In September they grew over
6 cm in total length and were observed occupying nests built under stones. In one year both sexes
became fully mature, attaining total lengths of 9 to 11 cm. They changed from copepode-
feeding at early stages to crustacea-polychaeta-feeding as their life mode shifted from grouping to
solitary dwelling.

(Aomori Prefectural Fisheries Experimental Station, Ohwada, Ajigasawa, Aomori-ken 038-26,
Japan)
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Fig. 1.
graph taken on Aug. 10, 1978.
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Natural habitat of Prerogobius zacalles, 6 meters deep at Moura, Mutsu Bay.
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collected during July and August.

Size frequency of Pterogobius zacalles collected by angling and diving at Moura, Mutsu Bay.
A Specimens collected during spawning and postspawning period in May and June.
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Fig. 3. Water temperature at 1 m in depth at Moura, Mutsu Bay (solid line) and in the aquarium (dotted
line). Arrows indicate dates of collection of natural egg masses and spawning in the aquarium.
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Table 1. Number of ovarian eggs in P. zacalles collected from Moura, Mutsu Bay.

Specimen Collection Total length Age Number of Diameter of
No. Date (mm) eggs eggs (mm)

1 May 20, 1978 103 1 4,039 0.6~0.8

2 May 31, 1974 105 1 3,769 0.9~1.0

3 May 13, 1978 106 1 3,434 0.7~0.9

4 May 13, 1978 137 2 7,509 0.7~0.9

5 May 13, 1978 139 2 8,332 0.4~0.5

6 May 20, 1978 162 3 9,802 0.7~0.8
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Fig. 4. Aquarium setting, nests built under blocks
(dotted lines) and territory of fish. A:
Mid-November, 1977. B: March 14, 1978.
C: Apr. 10, 1978, one day before the first
spawning, in the nest under Bl. Al, air
lift; B1, B2, B3, concrete blocks; F, female;
H, heater; Ma, Mb, Mc. Md, males; S1, S2,
S3, S4, half shells of Scapharca broughtonii.
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%1 RENH,SE I EENET 4 H130 i 9w
X FIX SR - Tk h, Wilof»ildbh,
Mb i3 Bl ©BEATHafig %/ N2 R - TIRRELS
FITE AR LT T, 1 EEP# THAY L TH
S AL Lish oo, W% SIS Bl &L L4
tok A, BOFix Bl BRICA - Tk H, Bl T

Fig. 5. Nest and egg mass of Pterogobius zacalles.
A: Nest under a block (BI) and breeding
male (Mb). B: No. 2 egg mass attached on
the underside of a block (B2).
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ik DEEDRRIF L EEIN D A B 2 R RE I od, IROFAER
b, KILOFIEM, MBI ORESELOHEL TAD
&, Table 2 /R Lok 512, &1 EEWR,HE2EFE
THI8H, FEMLEIEMETH2 BLiat. 7t
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Table 2. Spawnings of P. zacalles in the aquarium by a single pair.

No. of Breeding Date of Development Estimated Size of Number Long axis
spawnings male discovery stage of egg spawning egg mass of eggs of egg

date (cm) membrane
(mm)

1 Mb Apr. 13, 1978 early blastula Apr. 11, 1978 11X6 ca. 7,600 4.83+0.30
(n=37)

2 Mb May 9, 1978 eyed period Apr. 29, 1978 9%x7.2 ca. 6,700 4.58+0.29
(n=40)

3 Mb June 1, 1978 eyed period May 20, 1978 7.5x5 ca. 4,500 4.244-0.25
(n=40)
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molenigZk 17Tem LlEk) 412, ZhETORKT
HH, WEX2FEB L. ¥4, No.4 DIIOIPKE
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Table 3. Egg masses of P. zacalles collected from natural habitat at Moura, Mutsu Bay.
No. of Number of  Size of egg Size of nest Development Long axis of Collection
egg mass eggs mass (cm)  rock (cm) stage of egg egg membrane date
(mm)
1 ca. 7,000 — 60 x40 eyed period 4.5940.16 May 13, 1978
(n=42)
2 — — 50x30 eye slightly — May 13, 1978
pigmented
3 ca. 8,000 — 70 x40 eyed period 4.8240.24 May 13, 1978
(n=40)
4 5,700 11x4 70 x40 24 ~26-myomere  3.79+40.71 May 12, 1979
stage (n=50)
5 —_ 7x7 30x20 just before — May 12, 1979
hatching
6 10,600 1 x11 60 x 50 17~ 18-myomere  4.7840.24 May 12, 1979
stage (n=50)
7 23,800 17x11 110x70 36~38-myomere 4.76+0.20 May 12, 1979
stage (n=75)
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Fig. 6. Egg development of Pterogobius zacalles.

A: Blastula stage. B: Gastrula stage, 15 hrs. after A.

C: Embryonic stage, 42 hrs. after A. D: 87 hrs. after A. E: Optic and Kupffer’s vesicle appear,
111 hrs. after A. F: 17 myomere stage, 186 hrs. after A. G: 288 hrs. after A. H: Eye slightly

pigmented, 475 hrs. after A. 1: 529 hrs. after A.

temperature: 7.2°~ 13.7°C.

LY 7.4°C, HLFEL DS ARt 10~11°C ¢
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DL LTI TH -7, & 2, 3 @EENOLR
TIRIEEE TH-o 1.
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WIoEE (1956), SEHE . B (1959) D@®ELH B, A
BOHNIYKREL, »OMIEVCIETHE L2 5.
EE (1956) 1LRBBRAEEORE, D AT X

J: Just before hatching, 670 hrs. after A. Water
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WBH, EEREOR, FRFRETOBETEID
DIZA - T Lg% 1971454 3 RICEREL,
FPKECEE LTARB 11 RiCERIh IR LBz
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EHE(1956) DG LIt DX s h KEL, ALIE
FEIZ X o TIRICIIA B LT g dr o e D TR
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RN 5.

FFEKEL 04 + v OFEKE (BEFE Im, 5X05
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VL 19794 5 [ 25~26 H DGl Hiz KESELIc b D% 2
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SET o gIERhCL oA 1 XY £ v 4~ Brachi-
onus plicatilis %, %1Z\L 7 54 v > 2 ) v 7 Artemia sp.
D5EghEEFIS, BUIKREED TS v 7+ vih
z e, SBEARMEELTFCHIE L, W aKa 8t L.
Kiitit 5 B FT 13~17°C, 6 i T 18~20°C ¢
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Fig. 7. Larvae, juvenile and young of Prerogobius zacalles. A: Newly hatched prolarva, 5.15 mm in
total length. B: Postlarva, 6.20 mm, 6 days after hatching. C: 8.71 mm, 15 days after hatching.
D: 9.37 mm, 17 days after hatching. E: 12.6 mm, 21 days after hatching. F: 16.0 mm, 31 days
after hatching. G: 32.5 mm wild young. A~F, reared in the aquarium; G, collected from natural

habitat at Moura, on July 31, 1979.
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