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Figures 1-4: 1. Chthamalusfragilis: la-le, naupliar stages II-V 1. 2. Balanus eburneus: 2a-2e, naupliar stages 1I-V 1. 3. Balanus im-
provisus: 3a-3e, naupliar stages II-V I; 3f-3j, abdominal process (ap) and dorsal thoracic spine (dts) of naupliar stages I1-V 1.
4. Balanus venustus: 4a-4d, naupliar stages I1-V ; 4e, ap and dts ofstage IV ; 4f, ap and dts ofstage V. Scale lines represent 0-1 mm.
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Figures 5-7: 5. Balanus crenatus: 5a-5d, naupliar stages II-V; Se, ap and dts of stage V; 5f, stage I with appendages; 5g, stage III
with appendages. Pas = preaxial seta. 6. Balanus balanus: 6a—6d, naupliar stages 11-V . 7. Semibalanus balanoides: la—td, naupliar
stages II-V; 7e, ap and dts of stage IV. Scale line represents 0-1 mm.



KEY TO NAUPLIAR STAGE

The larval development of the most abundant balanomorph (acorn) barnacle species in the North Atlantic consists of six naupliar
stages and one cyprid. Stage I nauplii generally have a duration ofless than 24 h and lack well-defined morphological features seen
in later stages. Their identification is based on relative size and, when possible, association with stage II nauplii in the same sample.
Species identification of naupliar stages 1I-1V is made easier if the larval stage is determined first.

1. Frontolateral horns extended, abdominal process well developed (FigZ. 58 ) .t 2
Frontolateral horns folded against body, abdominal process rudimentary spine (Fig. 5 ) ..cccooeiiiiiniiinicinceneenn Nauplius I
2. Posterior shield marginal spine absent (Figs. 3b,g) 3
Posterior shield marginal spine present (Figs. 3c,h) 4
3. Frontolateral horns with plain tips, antennule without preaxial setae (Fig. 3a@) ...ccccooeimemineencencrenieenees Nauplius II
Frontolateral horns with split tips, antennule with one preaxial seta (pas) (Fig. 5 &) .o Nauplius III
4. Abdominal process with only one or two pairs of large spines and up to three small spines (Figs. 3h,i).... 5
Abdominal process with two pairs of large spines, six pairs of small spines(Fig. 3j) Nauplius VI
5. Abdominal process with one pair of large spines (Fig. 30 ) .o . Nauplius IV
Abdominal process with two pairs of large Spines (FiZ. 31) ..ottt Nauplius V

KEY TO SPECIES

A key to the naupliar stages of the seven predominant barnacle species of the Northwest Atlantic shores (Gulf of St. Lawrence to
Cape Hatteras, N. C.) is presented (see Zullo (71979) for a guide to adults). Literature on the larval identification ofsix additional
species common in the Northeast Atlantic is listed.

STAGES II-III

1. Nauplius small, length less than 0.45 mm, stage II; 0-55 mm, stage IIl:predominant springthrough fall.........ccccccccoeeveniee. 2
Nauplius large, length greater than 0-45 mm, stage II; 0-55 mm, stage III:predominant in Winter ........cirenenineninne 5

2. Labrum trilobed (Fig. 2a)....
Labrum unilobed (Fig. la)

3. Shield Without dorsal and 1atETAl SPIMES. ittt ettt ettt ettt 4
Shield with 1-2 dorsal, numerous lateral spines (Figs. 4a,D) oot (4) B. venustus
4.1 Nauplius length 0-32-0-36 mm, II; 0-36-0-41 mm, III; frontolateral horns always arched anteriorly
(FIZS. 28,D) ittt e e e ettt ettt (2) B. eburneus
Nauplius length 0-35-0-40 mm, II; 0-37-0-46 mm, III; frontolateral horns directed laterally
(FIES. 318,D) cuiiieieieiciet ettt ettt ettt b ettt bbbttt ettt ettt es . (3) S- improvisus
5. Nauplius with short frontolateral horns, laterally to posteriorly dir€Cted ..ottt 6
Nauplius with moderate frontolateral horns, anteriorly directed (Figs. 5a,D).cccciiiiiiiiiniicieeeseseeeeeeene (5) B. crenatus
6. Nauplius with distinct abdominal process and furcal spines, frontolateral horns swept back(Figs. 6a,b)....cc.c..... (6) B. balanus

Nauplius with rudimentary abdominal process and small furcal spines, frontolateral horns perpendicular (Figs. 7a,b)
(7) S. balanoides

STAGESIV-V

1. Labrum trilobed
Labrum unilobed
2. Shield length less than 0-4 mm, IV; less than 0-5 mm, V .o
Shield length greater than 0-4 mm, IV ; greater than 0-5 mm, V

3. Shield without dorsal spine, frontolateral horns moderate in length...
Shield with small dorsal spines, frontolateral horns appear proportionally long(Figs. 4c,d,e,f)

]) Distinguishing between early stage B. improvisus and B. eburneus is very difficult. B. eburneus nauplii are most often restricted
to spring and summer months, B. improvisus occur year round. In a given location and season B. eburneus nauplii are usually
smaller, with a proportionally shorter abdominal process, and frontolateral horns arched more distinctly forward.



4. Abdominal process distinctly shorter than dorsal thoracic spine (Figs. 2C,d) ..o (2)B. eburneus
Abdominal process subequal to or longer than dorsal thoracic spine (Figs. 3c,d,h,i) (3)B.improvisus
5.2 Frontolateral horns perpendicular to shield, anterior shield margin diStinctly CONVEX .oiiinincicineeiecrcceeeesecreeeieneees 6

Frontolateral horns directed anteriorly, anterior shield margin slightly convex (Figs. 5c,d) (5)B.crenatus
6. Stage IV with well-formed abdominal process, stage V shield length about 0-55 mm (Figs. 6¢,d) ... (6)B. balanus
Stage IV with stubby abdominal process, stage V shield length about 0-65 mm (Figs. 7c,d,e) (7)S.balanoides

STAGE VI

1. Labrum trilobed

Labrum unilobed

2. Shield length less than 0-65 M M c.ocoiiiiiiiiiiii ettt ees 3
Shield length greater than 0-05 M Ittt ettt bbbt b bbb bbb bbb bbbt ebebebebe bbbt bt ebesebebebeb bt ebetebetenne 5
3. Abdominal process shorter than dorsal thoracic spine, shield distinctly longerthan wide .....ccooevvvrernninccnncnencns . 4
Abdominal process longer than dorsal thoracic spine, shield nearly round (Figs. 3e,j) (3)B.improvisus

4. Shield length 0-42-0-50 m m
Shield length 0'50—0-65 mm, frontolateral horns prominent...

(2) B. eburneus
(4)B .venustus

5. Frontolateral horns perpendicular, nauplius restricted to late WinteI/SPTIINZ . coiioirriireriiriiirecieiteeerereeer et ese e es e eeseeene 6
Frontolateral horns dir€Cted FOTW AT .ooiuiiiiiieiiieiiiee ettt ettt b et b e e st e s e se s e ee s ese s seseessesenes (5)B.crenatus
6. Shield length over 0-80 mm, antenna exopodite with 11 setae (7)S.balanoides

Shield length 0-65-0-75 mm, antenna exopodite With O SELAC.....cccciiiiiiiieirciiiiiicicce e (6)B. balanus

REFERENCES ON LARVAL DESCRIPTIONS

C. fragilis: LANG, 1979.

. eburneus: COSTLOW and BOOKHOUT, 1957; LANG, 1979.
. improvisus: Jones and Crisp, 1954; Lang, 1979.

. venustus: LANG, 1979.

. crenatus: PYEFINCH, 1949.

. balanus: BARNES and COSTLOW, 1961; CRisp, 1962a.
balanoides: BASSINDALE, 1936; CRISP, 1962a.
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C. hameri: CRISP, 1962b.
9. C. stellatus: BASSINDALE, 1936.
10. B. perforatus: NORRIS and CRISP, 1953.
11. B. modestus: KNIGHT-JONES and WAUGH, 1949.
12. V. stroemia: Bassindale, 1936; LeReste, 1965.
13. B. amphitrite: COSTLOW and BOOKHOUT, 1958; LANG, 1979.

2) Note that stage V B. crenatus and stage IV 5. balanoides nauplii are very similar in size and proportion. The abdominal process
configurations (Figs. 5e, 7e) readily distinguish these nauplii.



CIRRIPEDIA: THORACICA

Species Distribution Probable seasonal occurrence
New England United Kingdom  Dec-Mar Apr-Jun Jul-Sep Oct-Nov
1. Chthamalusfragilis............... .cueees X X — X X —
2. Balanus eburneus................coceeecvececne. X - - X X -
3. Balanus improvisus.... X X X X X X
4. Balanus venustus X - - X X X
5. Balanus Crenatus............ woceevreeeenne. X X X X ? X
6. Balanus balanus..................... ... X X X X - -
7. Semibalanus balanoides... X X X X -
8. Chirona hameri... X X _ X _
9. Chthamalus stellatus.... X - - X -
10. Balanus perforatus....... X N - X N
11. Elminius modestus X ? X X X
12. Verruca stroemia X X X X X
13. Balanus amphitrite.................... X . - X .
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