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Introduction

You will be marking key points on images of fish, which will help determine the shape of different fishes and how that affects their performance in the water.
Please continue reading for a short primer on fish anatomy, and a description of the points that you will need to mark on each photograph.

If you have questions, comments, or suggestions for improvement, contact Jonathan Chang via email: jonathan dot chang at ucla dot edu. This research is
supported by the Encyclopedia of Life Rubenstein Fellowship and by NSF DEB-0918748.

NOTE: You may not be asked to mark all of these points on a fish. Follow the instructions on the HIT page that you came from.

Fish anatomy

Ventral

Anatomical directions

« Anterior: towards the mouth.

o Posterior: towards the tail.

o Dorsal: towards the top.

o Ventral: towards the bottom.

« Distal: the point furthest from the point of attachment to the body (for fins, etc)
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Pelvic

Fin rays are the soft spines that make up a fish's fins. They are clearly visible in the picture above on each of the labeled fins. Some fishes will have hard fin
spines instead of soft fin rays. In these cases, you will landmark the fin spine instead of the fin ray.

« Pectoral fin: A paired set of fins that are on each side of the fish, usually near the eye and posterior to the opercule. You will only see one pectoral fin as
the second fin is on the other side of the fish.

o Dorsal fin: The fins that lie on the back of the fish. If a fish has more than one dorsal fin, you will landmark the first (most anterior) fin.

o Pelvic fin: A paired set of fins on the ventral side of the fish. If they are present, they are usually located between the anal and pectoral fins.

o Anal fin: The fin that is on the ventral side of the fish behind the anus.

o Caudal fin: The tail fin of the fish. The caudal fin has two main parts: the part where the backbone extends into the caudal fin (caudal peduncle), and the
part that contains the fin rays. These can be distinguished by a change in color or texture.

Which fish to choose

If there are multiple fish in the image, mark up the one that is in left-lateral orientation. This means that you are viewing the side of the fish, with the eyes on
the left. In the following image, only the first fish is in the correct orientation.
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Occasionally there will be two different species in the same photo. In this case you might have to read the caption or other text in the image. For example, if
you were asked to work on Chalinochromis brichardi, you would mark up the bottom fish in this photo:
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FIGURE 1. A Chalinochromis cyanophleps, holotype. NRM 11993, adult female, 113.7 mm SL. Lake Tanganyika: Namansi:
B C. brichardi, NRM 59629, adult male, 94.2 mm SL. Lake Tanganyika: Cape Kabogo.

In the case where they are all the correct species and all the correct orientation, pick the "first" photo from left to right, top to bottom. For example, in this
photo, you would work on the upper fish:
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J1: The tip of the upper jaw.

J2: The ventral (lower) tip of the upper jaw. This is not simply where the flesh of the upper and lower jaw meet! (seen below):
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Instead, try to estimate the center of the intersection between the maxilla (mx) and the mandible (m), marked in the below image with a red "X":

Skeleton of Head of a Perch.

f, frontal, pt, posttympanic,
¢, turbinal. s, suprascapula.
po, preorbital, o, opercle.

10, infraorbital ring.
mz, maxillary.
pme, premaxillary.
am, mandible,

d, dentary bone.

s0, subopercle.
pr, preopercle,
+ fop, interopercle.
br, branchiostegal rays.

You would try to mark the bottom tip of that bone, as estimated from the photo.

J3: The tip of the lower jaw.
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E1: The most anterior (forward) margin of the eye at its widest diameter.

E2: The most posterior (rearward) margin of the eye at its widest diameter.

Operculum

The preopercle points (O1-O3) might not be visible in certain fishes. Make your best effort to locate and mark these points. If you really can't find them place
their points at the top-left corner of the image and make a comment in the comment box saying so.

O1: The top point of the preopercle.

02: The posterior (rearward) "elbow" of the preopercle.
0O3: The bottom point of the preopercle.

0O4: The top point of the operculum (gill cover).

05: The posterior (rearward) point of the operculum (gill cover).

Pectoral fin
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P1: Top intersection of pectoral fin rays with the base of the pectoral fin.
P2: The distal tip (farthest from body) of the pectoral fin's top fin ray.
P3: The distal tip (farthest from body) of the pectoral fin's bottom fin ray.

P4: Bottom intersection of pectoral fin rays with the base of the pectoral fin.

Dorsal fin

Kt 2d

D1: Anterior (forward) intersection of the dorsal fin spine (or fin ray, if the spine is not present) with the body.
D2: The distal tip (farthest from body) of the dorsal fin's anterior fin spine (or fin ray, if the spine is not present).
D3: The distal tip (farthest from body) of the dorsal fin's posterior fin ray.

D4: Posterior (rearward) intersection of the dorsal fin rays with the body.

Common mistake: not marking the last fin ray correctly.

Correct version:

Common mistake: choosing the incorrect dorsal fin.
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Caudal fin

C1: Top intersection of the tail fin rays with the body.

C2: The distal tip (farthest from body) of the caudal fin's top principal fin ray.

C3: The distal tip (farthest from body) of the caudal fin's bottom principal fin ray.

C4: Bottom intersection of the tail fin rays with the body.

C5: The midpoint somewhere between C1 and C4 of the caudal fin's insertion on the body.

Always mark the principal ray, and ignore the procurrent ray. See below for a drawing of procurrent vs principal fin rays:

latoral-line scales branched ray

principal rays
upper (dorsall
caudal lobe

principal rays
lower (ventral)
caudal lobe

Common mistake: marking the procurrent fin ray instead of the principal fin ray.
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Correct version:

Anal fin

Al: Anterior (forward) intersection of the anal fin rays with the body.
A2: The distal tip (farthest from body) of the anal fin's anterior fin ray.
A3: The distal tip (farthest from body) of the anal fin's posterior fin ray.

Ad4: Posterior (rearward) intersection of the anal fin rays with the body.

Correct version:

Measurements
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V1: The longest straight line that can be drawn through the body of the fish from top to bottom, excluding the fins.
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