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LF indicates item 1s part of the Larus Fuscus (Lesser Black-backed Gull, Kleine Mantelmeeuw) diet.
Underlined words are in Dutch (NL). Dutch and scientific names are found only in the table of contents.
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Notes on Using this Guide

.

o

Jaws — In a given fish, there are many jaw bones and bones that appear to have teeth or
teeth sockets. Of these, the premaxillae are the most useful bones for identification
purposes. In flatfish, (fam. Soleidae and Pleuronectidae) the right and left premaxillae are
structurally different. The left premaxillae are larger, and more often found in samples,
but intact right premaxillae are also useful. It is important to note that there are other
bones, such as the dentary (lower jaws), that have teeth, and look very different from the
premaxillae. These are not regularly used to identify fish because they are similar
between many species. If a bone with teeth or teeth sockets is found in a sample, and
does not seem to match other bones in the sample, it is worthwhile to search an entire
sample skeleton and see if that bone is present somewhere else in the fish’s jaw. It is also
important to take into consideration that there is sometimes unexpected doubling in rows
of teeth. Dab 1s one species in which this possible doubling has been observed. When in
doubt about a toothed bone, it is best to make an educated guess, and then consult the
ICES Guide to the Identification of North Sea Fish Using Premaxillae and Vertebrae and
read the text, or search through an entire sample skeleton.

Flatfish Vertebrae — The vertebrae of flatfish can be identified by the presence of lateral
processes. Important features of vertebrae are named as seen in the illustrations below.

| | Vertebrae length (VL)

‘ Dorsal prezygapophysis (DPrZ) Dorsal postzygapophysis (DPoZ)

Lateral apophysis

_/ (identifies flatfish) |Vertebrae height (VH)

Ventral prezygapophysis (VPrZ

' Centrum

Otoliths — The Guide to the Otoliths of the Bony Fishes of the Northeast Atlantic seems to
show the otoliths of adult fish only. Smaller otoliths, presumably from juvenile fish of the
same species, often have wavy and uneven edges not illustrated in the guide. However,
once this is taken into account, the book is useful, especially in showing where the
suculus (interior channel) is in the otolith, and in showing side views. There is a lot of
variation within a given species in the patterns on the edges of otoliths, especially in
tlatfish. Interior features, such as the positioning of the suculus, seem to be reliable and
useful for identification. Flatfish otoliths tend to be rounded (circular), with an entirely

enclosed suculus. Suculus ( : j

Dab Plaice Sole

Ventral postzygapophysis (VPoZ)

-y




Crabs

1. Common Crab — Carapace has five relatively indistinct, poorly defined points between
the eyes, with many smaller points between those. The claws are indented with lines
composed of many small dimples or dots, rather than the prominent grooves on
swimming crab claws. There are no swimming pads.

Rows of small dots form indented lines  One grooved area forms on upper edge of propodus

Poorly defined points

\,\ e
/0/;;;@\

Proximal “tooth” on dactylus
IS not enlarged

Small spike on carpus

2. Swimming Crab- Carapace has distinct, rounded points between the eyes. Claws have
deep grooves. The propodus is also deeply grooved, and the grooves form a triangle that
allows the swimming crab propodus to be distinguished from that of the common crab.
Swimming pads are also unique to this species, and can be useful in counting number of

individuals.
Grooves Large “tooth” on right dactylus (RD)

2

- e Large central point
Triangle formed by groves /

(occurs on front and back of propodus)/@/\/\'\?’\é\

Flat swimming pads on both \
posterior legs Prominent spike on carpus

) Smooth edges between well-defined points

3. Hermit crab- Pagurus bernhardus- This is a rare crab to find in pellets, boluses or gull
stomachs. The claws are very small, often with brightly colored orange/red stripes, and
have circular, rounded bumps.

/ Right claw Is considerably larger and wider than left

Bumps (tubercles) cover the claw surface

Total length (TL) of crab Is approximately 35mm



Worms

1.Nereis virens — The jaws are larger than those of Nereis longissima, and the toothed edge

has a slightly different pattern.
Gradual color change

along length; darkest at tip

—

/’

Serrated edge\

Nnte Comparison of the
toothed edges of Nereis virens and
Nereis longissima using preserved
specimens is recommended.

Black to dark-brown coloration

I

Approximate
size

VAR /
[/_/ Front and back views

2. Nereis longissima- Jaws are smaller than Nereis virens, curved, and feature a darkened tip.

Clearly defined dark tip

Teeth on edge of jaw appear
to have blunted tips when
viewed under the microscope

(~—

Approximate size

Front and back views

4. Rat-tailed maggots — Eristalis tenax -These distinctive maggots, which will become
drone flies, have been found in only one bolus (as of 24/7/06). They have eye-spots, an
elongated tail, and may be found in clumps of several dozen, loosely connected at the tail

ends.




Discarded Fish
1. Distinctive discards

a. *Sand Goby-The vertebrae, according to the ICES Guide, cannot be confused
with vertebrae of any other fish species. They have very long, emphasized
waists, lack ribs, dorsal and ventral prezygapophyses, and smooth lateral
surfaces. They are also very small, with a maximum length of 3.5mm (according
to the ICES Guide). The premaxillae can easily be distinguished from those of
flatfish by the presence of 2 to 3 rows of teeth sockets (Dab, Flounder, and
Plaice usually have a single row, and Soles have many rows). The sockets on
the outer edge (the outside of the curve when looking at the jaw from above) are

: — noticeably larger than the interior rows.
@ \
S

\Side view
DPrZ and VPrZ : '_\Premaxilla, lateral view

\
absent ( ok |
Largest sockets in one row

| on lateral edge
Maximum vertebrae
length (VL) 3.5mm

50 ?:_,L oo S Premaxilla, ventral view
50 @ 5SS
Smooth surface, s~ S
no rib Smaller sockets in rows on

medial edge (2 or 3 rows of
sockets total on the ventral surface)

Otolith

Dragonet (LEF)- The vertebrae are long rectangles. The vertebrae length (VL)
1s 2 to 3 times vertebrae height (VH). They are flat, which becomes obvious
when looking down the anterior axis. There are no ribs on the centrum, and the
long postzygapophyses go straight backward, but often break off in samples.
Dragonet samples often contain bones that look suspiciously like odd urohyals,
but are actually other pieces of dragonet bones. Also, the premaxillae are

suculus! delicate and may be worn down in samples, giving the appearance of urohyals.
Preopercular spines are unique to Dragonets. The reticulated dragonet (rare)

_~ Side view can be identified by these spines as indicated in the illustration.
Flattened
Typical vertebra form

-~ e —— —-—"""—f--—_

) DPoZ and VPo/Z long,
nearly parallel

Blunt, straight edge

Preopercular spine

Alternative vertebra form This spike is abgent on the preopercular
spines of Reticulated Dragonets

Commonly found bone, Premaxillae may wear dow
and be confused with urohyals
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2. fam. Gadidae

Whiting- The otoliths are thick, large, often found in samples, opaque and white
(compared to the slight translucence of other fish bones and otoliths.) They are
also flat, and have a notably straight suculus. The premaxillae do not have a
visible gap (where indicated) between the ramus and articular process. This 1s
one easy way to distinguish the premaxillae of whiting from bib. Whiting, bib,
and cod vertebrae are often difficult to tell apart, especially when slightly worn

Straight suculus down.

Otolith

Pointed tip often breaks off in pellets @fPremaxilla, ventral view

One row of large sockets, one row
of very small sockets /

Grooves (distinguishes whiting |
premaxilla from cod) ——

/Slde View
<

Premaxilla head,
medial view

Many horizontal ribs with
small, vertically oriented
bridges between them

Curved furrciw (absent In bib)
Overhang b. *Bib — This is a rare fish, but it is found in samples. It is worth double-checking,

that the fish 1s not actually a whiting, especially if identification is made on the

basis of jaws. _
One large raised section (central rib) " - ' Three or four »
with vertical connecting bridges y ~&.\\ rows of small

 that are notably less prominent sockets
than the vertical bridges observed on
the central rib of whiting vertebra

One row of | |
large sockets A\ e ¢ % = @/

-Bib vertebra / 3 —— IJe
G\ Otoliths are bulky, curved in side view on lateral Edge—(a;éé

Cod — The cod’s dentary jaws, not often used for identification purposes, are
distinctive in this case, and they may be used to determine the presence of cod in
a sample. Many other distinctive and well ossified bones that resist digestion
are found, making a complete cod skeleton useful when the presence of cod in a

sample 1s 1n question. These bones are
often found in

pellets containing cod
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— Smooth surface

Smooth
surface

Premaxilla head, lateral view
Premaxilla head, medial view

//

s Front

Pointed teeth often remain
In sockets

One row of large sockets on lateral edge, _ #
two or three rows of tiny sockets on medial edge

\

Preopercular bone

Premaxilla, lateral view

Side view

Cod and whiting vertebrae are very similar,
but cod vertebrae can often be distinguished
by their short centrum. The following
equations from the ICES Guide

are often useful:

Cod VH is 95 to 106% VL

Whiting VW is 80 -95% VL

ack face of otolith lobed




1. Flatfish (fam. Pleuronectidae)

Note — In pellets/boluses from Larus fuscus gulls, the choice is often between plaice and dab,

because flounder 1s not a likely option for lesser black-backed gulls. For this reason, differences
Dab otolith specifically between dab and plaice are emphasized here.
Dab vs. Plaice - Dab vertebrae have well defined, though short and stubby, ventral
prezygapophyses,. These are often extremely small, or absent, on the vertebrae of plaice.
The anterior vertebrae of dab are longer than the narrow anterior vertebrae of plaice. The
equation given by the ICES Guide 1s dab VL > 79% dab VH for anterior vertebrae,
therefore if the VL is < 79% VH, the vertebrae can be assumed to be plaice. Other
differences are indicated below. In the premaxillae, the teeth sockets in the dab jaw look
like tubes, and point in different directions, not neatly ordered in a single straight line.
The ramus 1s deep on plaice and shallow on dab premaxillae (see illustration.) The
/ | ascending and articular processes are quite different, but are also prone to fracturing. The
< ) urohyals, when intact, easily distinguish dab from plaice, but often seem to break at a

| place that makes them useless in 1dentifying between the two. Dab otoliths are thicker,

Dab otolith is thick in side view and not curved or shallow compared to plaice, and the suculus is a straight line in the
o Plaice otolith interior of the otolith. In plaice, the suculus bends and makes a slight angle.

: ﬁ_*\ _Dab urohyal
/ | . Teethin neat, orderly rows. Plaice L Premaxilla r_/""/x

Q >, “‘] Sockets may look triangular _~~ Medial view \ /7)4—"*’:_*,

when jaw lays on side,
as viewed In illustration

Suculus is very straight

Ring of ossified
/ g

iInner bone thins here

Suculus bends /
> | .,‘ —
T —___ {'_‘r} Deep ramus o

- g \ »
<. = ﬁmﬂﬂomaamammmg “’f =

Plaice otolith is slightly Plaice urohyal

concave in side view Notch ~ Dab tooth sockets _—
look like tubes (close up)

n ) — Ossified inner bone

| Plaice Right Premaxilla (:_—;JB\A L;“:J ]é mgintains thickness here :
‘ (this feature can be used !
[ Sha"DWI \___,../—\ when the urohyal is broken).
| ramus -
\ M’r’\s

Dab L. Premaxilla

02° © | lateral view . Anterior Caudal Vertebrae
Dab L. Premaxilla Plaice Dab
}’ / medial view |
‘ Three to seven sockets Dab tooth sockets / O
( | | look like tubes 0
Dab Right Premaxilla 0
[ L
i VPrZ absent or | ———
‘ Seven to eleven sockets extremely tiny |

/‘Quw \ \ O

 —

VPrZ well-
Overhang is not present in flounder defined

Hole often seemsifused,

(may also be true of dab)

| | I
|

Dab toothed bone with two rows of sockets Short VL ILong VL
or teeth. This bone is not used for identification (see equations in text)
purposes because similar bones are found in

other fish species.

Note: Right and left
premaxillae are different in
flatfish species.

Flounder (Larus argentatus only) — Differences from plaice and dab:

L. Premaxilla — Ascending process less fused than plaice or dab. The notch between processes is considerably narrower than the notch
found in dab. The ramus 1s narrow, unlike plaice.

R. Premaxilla- 8-12 teeth sockets, distinguishing from plaice. Dab and flounder r. premaxilla cannot be told apart.

Vertebrae- VPrZ present, unhke plaice. Mad caudals have a narrow based haemal arch, unlike dab.



Vertebra / _
& /

.J.} j‘
DPrZ points /
upwards 2. Flatfish (fam. Soleidae and Bothidae)
/ a. Sole- Vertebrae have a dorsal prezygapophysis that goes directly upward, different than
Q / solenette. Teeth placement on jaws can also be used to tell these two species apart, as  Otolith
1 O well as size (solenette are smaller.) Urohyal // ~— -
One tiny lateral apophysis ) .
— per side, on anterior edge / :
of vertebra Small knob -
)/{ Wide angle

Caudal vertebrae |
elongated Premaxilla, Suculus enclosed

medial and ventral —

Views Many rows
of sockets Side view of otolith
| )/
Untoothed section __

:/\Q\ ‘=g

Sﬂlenette — Vertebrae should not be longer than 3.1 1mm. They may be confused with

scaldfish, which are also often quite small.
Note: Some vertebrae

have two small lateral
K apophyses per side, most
/,,,5 have one (observation conflicts
with description In /ICES Guide

Large knob

Vertebrae have

same form as Sole,
but DPrZ points
hﬂriz?ntally

Vertebra
lateral view, dorsal
portion

Premaxilla
medial and
ventral views

Urohyal

Tight angle

c. “Scaldfish —These small bones are often found in boluses, but not pellets, because they
are delicate and poorly ossified. The urohyal of this species absent from the JCES Guide,
and was consequently misidentified in many early samples. The urohyal is distinctive,
different from the urohyals of soleidae fish, and should be used to identify scaldfish.

Vertebra, anterior view

WV

Note: VH anterior edge < VH posterior edge
VW anterior edge < VW posterior edge
When looking down the anterior - posterior
axis, the posterior circle formed by the
centrum is larger than the anterior, and
can therefore be seen behind the
anterior circle, as depicted In the\
llustrations. O

Urohyal

\ﬁaarent

/Premaxilla, lateral view

Caudal
Vertebra

VHpost.

Asymmetrical concavities;
anterior concavity is shallow,

posterior concavity Is deep/

VHant. < VHpost.
O\

Broader base
than sole

Round bulge One very thin rib, two
lateral apophyses per side



3. Gurnards and Lesser Weaver
a. Grey Gurnard vs Red Gurnard — Grey gurnards are considerably more common in pellet
samples. Grey gurnard dermal scutes can be told apart from red gurnard dermal scutes by
the wavy edges (red gurnard scutes have flat, smooth edges.) Distinctive T-spines also
indicate gurnard, as do plate-like, patterned bones in a variety of shapes.

Anterior vertebra ,/ | \_/—

Dermal scute
Dorsal and
lateral views

. p——
e
. .

Mid-caudal vertebra

This edge I1s smooth Iin red gurnards,
wavy In grey gurnards.

First vertebra,

most anterior,
Anterior /

\

| Various and side views
. examples of
Premaxilla
patterned |
“lacy” bones
%4&4‘“‘/ v
Many rows of teeth T-spine

b. *Lesser Weaver- This fish is rarely found in pellets, and vertebrae are very similar to
gurnard vertebrae. One should confirm that bones presumed to be lesser weaver are in

fact, not gurnard.

Tiny hole, often difficult to see, may appear fused

One thin, raised rib on centrum

Opaque bone surrounding the cone shaped concavities



Naturally Obtained Fish
1. fam. Ammodytidae

a. Sandeels — Greater sandeel vertebrae can be up to 3.70 mm long, while other sandeel
species vertebrae have a maximum length of 2.95mm. Very large vertebrae that
somewhat resemble ammodytidae are likely to be gurnard vertebrae. The premaxillae
delicate and are unlikely to be found. The otoliths resemble sesame seeds.

Dentary " /
A — = ~ B —

J -~
Vertebra
——=—+—1Iwo or three well-defined —
“ribs on centrum Q /
Ammodytes tobianus otolith,
\ ( Tail Opaque two views.
Otoliths of other sandeel species

4 Atlas, Iateral and anterior view N
are similar in form,
The atlas joins the vertebral column

with the bones of the skull.

Anterior view of
centrum; wider
than tall

sandeel species are the same *
In form, and differ only In size (see text)

2. Scad vs. Mackerel — Scad and Mackerel vertebrae are very similar with the following
differences: scad vertebrae are laterally concave (rounding in to the interior of the vertebrae) while
mackerel vertebrae are laterally convex (rounding outwards) and scad vertebrae are smooth and
shiny, while mackerel vertebrae have a grainy texture. Scad samples also contain distinctive
dermal scutes. Scad premaxillae are delicate, unlikely to be found in samples. p4ckerel otolith

Mid-caudal vertebra

Suculus may
apear open at
both ends

Not as laterally
flattened as vertebra

of dragonet

Scad dermal | Mackerel, side view
cad germal scutes, R,
actual size =

, ( r~—=> Note: Mackerel and scad vertebra have the Scad otolith
(7. same basic form and shape, with a few \

distinquishing features;
Mackerel: grainy texture, sides laterally convex

d)r\‘? /’\A — Scad: smooth texture, sides laterally concave
\Jjnteric}r caudal -

Ve

ertebra

Scad, anterior
vertebra

//

Scad bones often encountered In pellets



3. fam. Clupeidae
a. Herring vs. Sprat — Herring vertebrae often have long prezygapophyses, which
~~ distinguishes them from sprat, but may break in pellets. The maximum VL for herring is

" 5.1mm, while sprat is 2.6 mm. This size difference can be used to distinguish between the
/ two species. Otoliths are tiny and unlikely to be found. The triangular jaws are also not
General J normally found 1n samples. Spherical bullae, which float in water and are only in these
vertebral ’ two species, indicate presence of a Clupeidae fish, but therzis no difference between the

Herring mid-caudal vertebra

Note: The long DPrZ and
VPrZ distinguish the
vertebrae from those of
sprat.

/--"-l-l—l-

form bullae of herring and sprat.

Sprat mid-caudal

) vertebra N

— Note: Sprat " N o
- vertebrae have | «——._
very short DPrZ
and VPrZ
One thin,

Large Centrum is wider than it

vj.rell—deflne - central Is tall; VW > VH
rib on centrum \ -
opening
i Triangular indentation | /——FH,\/
) Vm o “
‘::g'.
e —

— —

2 Py =
; .
F
x\ ol ""'——'—u*—%...._—,_‘_\
| | \ |

./“-’f/ .

\Often found bones %/ﬂ Herring and sprat otoliths, above and side views
spnatycmerring B ool > /\

Spherical bullae are often found In pellet samples.
The bone around the central sphere seem to be randomly

structured, depending on how the skull fractured.
These bones float in water.
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4. Pipefish

a. Sygnathus rostellatus — Three planes on denticle.
b. Sygnathus acus —Two planes on denticle. These vertebrae are likely to be larger, and are
slightly different then those of Sygnathus rostellatus, Nilsson’s pipefish.

.l"

. /f S. Rostellatus
Above view .
f denticle

Two planed

Three planed

/ Vertebra
S. Rostellatus

“Arms” at a right
\Z angle to centrum

Vertebra

“Arms” bent forward, forming
an acute angle with the centrum

Needle-like teeth often
remain in sockets

Veertebra
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Freshwater Fish — Phyargneal teeth and scales are used to identify between freshwater fish.
|, Perch (LA only)

Bones commonly
found In pellets

Scales resemble

Bones commonl|
Y baseball gloves

found In pellets

Many long, curved bones

Premaxilla, lateral and are found in pellets §

ventral views.

Many tiny rows of tooth sockets create
a spongy appearance.
Dentary tooth sockets are similar.

o

Chewing pads
Slight orange coloration,

appear rubbery

Pharyngeal teeth
(found In cyniprids)
two views

Scales
Note: Considerable
variation may be observed between
scales on a single fish.

=
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