
F IC H E S  D’I D E N T IF IC A T IO N  DU Z O O P L A N C T O N
E d itées p a r  

J .  H . F R A S E R

M a rin e  L a b o ra to ry , P .O .  Box 101, V ic to ria  R o a d  
A b e rd ee n  AB9 8D B , S co tlan d

F IC H E  NO. 163 

C RUSTACEA

CIRRIPEDIA: BALANOMORPH NAUPLII 
OF THE NW ATLANTIC SHORES

(Literature on six species com m on in the NE Atlantic is listed)

by

W. H. Lang
EPA Environm ental Research Laboratory 
N arragansctt, R hode Island 02882, USA

(T h is  publication m a y  be re fe rred  to in th e  follow ing fo rm : 
L an g , W . H . 1980. B a la n o m o rp h  n a u p lii  o f  th e  N W  A tla n tic  shores. 

F ich . Id e n t. Z o o p la n c to n  163: 6 p p .)

C onseil In te rn a tio n a l  p o u r  l ’E x p lo ra tio n  d e  la  M e r 
Pa læ g ad e  2 -4 ,  D K - 1261 C o p e n h ag u e  K  

D a n em a rk

S E P T E M B R E  1 9 8 0

ISSN 0443-9155



Figures 1-4: 1. Chthamalus fragilis : l a - l e ,  naupliar stages I I -V I .  2. Balanus eburneus: 2a-2e, naupliar stages I I -V I .  3. Balanus im
provisus: 3a-3e, naup lia r stages I I - V I ;  3f-3j, abdom inal process (ap) and  dorsal thoracic spine (dts) of naup liar stages I I -V I .
4. Balanus venustus: 4a-4d , naup liar stages I I -V  ; 4e, ap and dts of stage IV  ; 4f, ap  and dts of stage V . Scale lines represent 0-1 m m.
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Figures 5 -7 : 5. Balanus crenatus: 5a-5d , naupliar stages I I -V ;  5e, ap  and dts of stage V ; 5f, stage I w ith appendages; 5g, stage I I I  
w ith appendages. Pas = preaxial seta. 6. Balanus balanus: 6a—6d, naupliar stages I I -V . 7. Semibalanus balanoides: la —lá ,  naupliar 
stages I I - V ;  7e, ap  and dts o f stage IV . Scale line represents 0-1 mm.
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K E Y  TO N A U P L I A R  S T A G E

T h e  larval developm ent of the most abundan t balanom orph (acorn) barnacle species in the N orth  A tlantic consists o f six naupliar 
stages and one cyprid. Stage I nauplii generally have a duration  of less th an  24 h  and lack well-defined m orphological features seen 
in later stages. T heir identification is based on relative size and, when possible, association w ith stage I I  nauplii in the same sample. 
Species identification of naupliar stages I I - I V  is m ade easier if  the larval stage is determ ined first.

1. Frontolateral horns extended, abdom inal process well developed (Fig. 5 g ) ............................................................................................  2
Frontolateral horns folded against body, abdom inal process rudim entary spine (Fig. 5 f ) .............................................  Nauplius I

2. Posterior shield m arginal spine absent (Figs. 3b,g) .........................................................................................................................................  3
Posterior shield m arginal spine present (Figs. 3c,h) .......................................................................................................................................  4

3. F rontolateral horns with p lain  tips, antennule w ithout preaxial setae (Fig. 3a) .............................................................  N auplius I I
Frontolateral horns w ith split tips, an tennule with one preaxial seta (pas) (Fig. 5 g ) ...................................................  N auplius I I I

4. A bdom inal process w ith only one or two pairs of large spines and up to three small spines (Figs. 3 h , i ) ....................................... 5
A bdom inal process w ith two pairs of large spines, six pairs of small spines (Fig. 3 j) .......................................................  N auplius V I

5. A bdom inal process w ith one p a ir of large spines (Fig. 3 h ) ....................................................................................................  N auplius IV
Abdom inal process with two pairs of large spines (Fig. 3 i ) .....................................................................................................  N auplius V

K E Y  TO  S P E C I E S

A key to the naupliar stages of the seven predom inant barnacle species of the Northwest Atlantic shores (G ulf of St. Lawrence to 
C ape H atteras, N. C.) is presented (see Z u l lo  (1979) for a guide to adults). L iterature on the larval identification of six additional 
species comm on in the N ortheast Atlantic is listed.

STAGES I I - I I I

1. N auplius small, length less th an  0.45 m m, stage I I ;  0-55 m m , stage I I I :  predom inant spring through fa ll.....................................  2
N auplius large, length greater th an  0-45 m m , stage I I ;  0-55 m m , stage I I I :  predom inant in w inter ............................................. 5

2. L abrum  trilobed (Fig. 2 a ) ........................................................................................................................................................................................  3
L abrum  unilobed (Fig. la) .............................................................................................................................................................. (1) C. fragilis

3. Shield w ithout dorsal and lateral spines................................................................................................................................................................  4
Shield w ith 1-2 dorsal, num erous lateral spines (Figs. 4a,b) ............................................................................................  (4) B. venustus

4.1 N auplius length 0-32-0-36 m m, I I ;  0-36-0-41 m m , I I I ;  frontolateral horns always arched anteriorly
(Figs. 2a,b) ......................................................................................................................................................................................... (2) B. eburneus
N auplius length 0-35-0-40 m m , I I ;  0-37—0-46 m m , I I I ;  frontolateral horns directed laterally
(Figs. 3 a ,b ) ......................................................................................................................................................................................  (3) S- improvisus

5. N auplius w ith short frontolateral horns, laterally to posteriorly d i r e c te d ................................................................................................  6
N auplius w ith m oderate frontolateral horns, anteriorly directed (Figs. 5 a ,b ) ...............................................................  (5) B. crenatus

6. N auplius w ith distinct abdom inal process and furcal spines, frontolateral horns swept back (Figs. 6 a ,b ) ...............  (6) B. balanus
N auplius w ith rudim entary  abdom inal process and small furcal spines, frontolateral horns perpendicular (Figs. 7a,b) ..............

(7) S. balanoides

S T A G E S IV -V

1. L abrum  tr i lo b e d .......................................................................................................................................................................................................... 2
L abrum  unilobed .............................................................................................................................................................................  (1) C. fragilis

2. Shield length less th an  0-4 mm, IV ; less th an  0-5 m m , V .............................................................................................................................  3
Shield length greater th an  0-4 m m , IV  ; greater th an  0-5 m m , V ..............................................................................................................  5

3. Shield w ithout dorsal spine, frontolateral horns m oderate in le n g th .........................................................................................................  4
Shield w ith small dorsal spines, frontolateral horns appear proportionally long (Figs. 4 c ,d ,e ,f ) .................................. (4) B. venustus

]) Distinguishing between early stage B. improvisus and  B. eburneus is very difficult. B. eburneus nauplii are most often restricted 
to spring and sum m er m onths, B. improvisus occur year round. In  a  given location and season B. eburneus nauplii are usually 
sm aller, w ith a  proportionally  shorter abdom inal process, and frontolateral horns arched m ore distinctly forward.
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4. A bdom inal process distinctly shorter th an  dorsal thoracic spine (Figs. 2 c ,d ) .................................................................  (2) B. eburneus
A bdom inal process subequal to or longer th an  dorsal thoracic spine (Figs. 3c,d,h,i)   (3) B. improvisus

5.2 Frontolateral horns perpendicular to shield, anterior shield m argin distinctly c o n v e x ....................................................................  6
Frontolateral horns directed anteriorly, anterior shield m argin slightly convex (Figs. 5c,d)........ .................................. (5) B. crenatus

6. Stage IV  w ith well-formed abdom inal process, stage V  shield length about 0-55 m m  (Figs. 6c,d) ............................  (6) B. balanus
Stage IV  with stubby abdom inal process, stage V  shield length about 0-65 m m  (Figs. 7c,d,e)   (7) S. balanoides

STA G E V I

1. L abrum  t r i lo b e d ........................................................................................................................................................................................................... 2
L ab ru m  unilobed ..................................................................................................................................................................................... (1 ) C. fragilis

2. Shield length less th an  0-65 m m ..............................................................................................................................................................................  3
Shield length greater th an  0-65 m m ....................................................................................................................................................................... 5

3. A bdom inal process shorter th an  dorsal thoracic spine, shield distinctly longer th an  w id e ...................................................................  4
A bdom inal process longer than  dorsal thoracic spine, shield nearly round  (Figs. 3e,j)   (3) B. improvisus

4. Shield length 0-42-0-50 m m ........................................................................................................................................................... (2) B. eburneus
Shield length 0'50—0-65 m m , frontolateral horns p ro m in en t....................................................................................................  (4) B. venustus

5. Frontolateral horns perpendicular, nauplius restricted to late w in te r /sp r in g ..........................................................................................  6
Frontolateral horns directed fo rw a rd ...............................................................................................................................................  (5) B. crenatus

6. Shield length over 0-80 m m , an tenna exopodite w ith 11 se ta e   (7) S. balanoides
Shield length 0-65-0-75 m m , an tenna exopodite w ith 9 se tae ...................................................................................................  (6) B. balanus

R E F E R E N C E S  ON  L A R V A L  D E S C R I P T I O N S

1. C. fragilis: L ang, 1979.
2. B. eburneus: Costlow and Bookhout, 1957; Lang, 1979.
3. B. improvisus : J  ones and C risp, 1954; L ang , 1979.
4. B. venustus: Lang, 1979.
5. B. crenatus: Pyefinch, 1949.
6. B. balanus: Barnes and Costlow, 1961; Crisp, 1962a.
7 .5 ’. balanoides: Bassindale, 1936; Crisp, 1962a.
8. C. hameri: Crisp, 1962b.
9. C. stellatus: Bassindale, 1936.

10. B. perforatus: N orris and  Crisp, 1953.
11. B. modestus: K night-Jones and W augh, 1949.
12. V. stroemia: B assindale, 1936; L eR este , 1965.
13. B. amphitrite: Costlow and  Bookhout, 1958; L ang, 1979.

2) N ote th a t stage V  B. crenatus and  stage IV  5. balanoides nauplii are very sim ilar in size and proportion. T he abdom inal process 
configurations (Figs. 5e, 7e) readily  distinguish these nauplii.
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C I R R I P E D I A :  T H O R A C I C A

Species Distribution Probable seasonal occurrence
New England U nited  K ingdom D ec-M ar A p r-Ju n Ju l-S ep O ct-N ov

1. Chthamalus frag ilis .................. ................  X X _ X X _
2. Balanus eburneus......................................... X - - X X -
3. Balanus improvisus....................................  X X X X X X
4. Balanus venustus......................................... X - - X X X
5. Balanus crenatus....................... ................ 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 - - X -
11. Elminius modestus.................... ........... X ? X X X
12. Verruca stroemia....................... ............ X X X X X
13. Balanus amphitrite.................... X - - X -
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