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6.3.2 GONADS: Locate the gonads (Figures 53–56) 
and determine the gender of the fish, if possible. 

Note: The gross visible appearance of the gonads 
varies greatly among taxa and over the life of the fish. 
Generally, ovaries have a granular appearance and are 
yellow, orange, or pink; in contrast, testes are lighter 
in color (that is, whitish to yellow) and have a less 
granular appearance. An intersex condition (both) 
may also be observed. Some local experience with 
the species to be collected will be required before gen-
der and reproductive stage can be accurately deter-
mined in the field. 

Record the gender on both the front page of the Fish 
Health Examination Form (Appendix A-2) and within 
the Gonads section. Dissect the gonads from the vis-
cera. 

Record the gonadal stage (that is, ripe, spent, 
intermediate) on the Fish Health Examination Form. 
Ripe female fish frequently have distended abdomens 
and large, full gonads; ovaries contain many large 
eggs. If obtaining organ weight is part of the study 
plan, record the gonad weight (± 0.1 g or less) on 
the Fish Health Examination Form. Observe the con-
dition of the gonads as follows: 

Male (Figures 53a and 53b): 

Figure 53a. Immature male gonads. 

Female (Figures 54, 55a–55c) 

Figure 54. Immature female gonads. 

Figure 55a. Mature female gonads (salmonid). 

Figure 55b. Mature female gonads (common carp). 

Figure 53b. Mature male gonads. Figure 55c. Mature female gonads (Micropterus sp.) 
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Other-Gonads (Figure 56): 

Figure 56. Large mass located in gonads, categorized as “other”. 

Note any lesions, parasites, and so forth by check-
ing “other” (preserve a sample), and describe. 

Cut 1-cm pieces from the posterior end (bottom tips) 
of the gonads, and place a maximum of five gonad 
pieces in the fixative. If the gonad is small, preserve 
the entire organ. 

Record the number of pieces in fixative. 
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6.3.3 SPLEEN: Locate the spleen and dissect it 
whole from the viscera. If obtaining organ weight is 
part of the study plan, record the spleen weight (± 
0.002 g) on the Fish Health Examination Form 
(Appendix A-2). Observe the condition of the spleen 
(Figures 57a–59) as follows (check all that apply): 

Normal: 

Red to Black (Figure 57a and 57b): “Black” is actu-
ally a very dark red color; both conditions are consid-
ered normal. 

Figure 57a. Normal spleen, dark red in color with no apparent 
aberrations. 

Figure 57b. Normal spleen. 

Abnormal: 

Granular (see Goede, 1988: photo 32): “Rough” 
appearance of the spleen. 

Nodular (Figure 58): Manifests fistulas or nodules of 
varying sizes. These are often cysts, such as those 
caused by parasites or chronic mycobacterial infec-
tions. 

Figure 58. Spleen sample containing nodules of various sizes. 

Enlarged (Figure 59): The spleen can be significantly 
and noticeably enlarged or swollen. 

Figure 59. Example of an abnormally enlarged spleen. 

Other: Occasionally there are grossly visible aberra-
tions that do not fit any of the classes above. The 
spleen may be mottled gray, and some fishes may 
have very small spleens. These should be classified as 
“other” and described. 

Record the spleen condition on the Fish Health 
Examination Form. 

If the spleen is large (>0.8 g), cut it in half, and place 
one half in the fixative, and retain the other with the 
carcass. Otherwise, place the entire spleen in the fixa-
tive. Record that the spleen in fixative was 
collected on the Fish Health Examination Form. 
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6.3.4 KIDNEY(S): In some fishes (common carp, 
centrarchids), the anterior (head) and posterior (trunk) 
kidney are separate; in others (salmonids, ictalurids), 
they are continuous. We treat them as being together 
for examination, but separate for sample collection. 
Observe and sample both (Figures 60–63). 

6.3.4.1 Posterior (Trunk) Kidney: 
The trunk kidney is exposed by removing the layer of 
mesentery at the posterior dorsal border of the abdom-
inal cavity, dorsal to the gas bladder. Observe its con-
dition as follows (check all that apply on the Fish 
Health Examination Form, Appendix A-2). 

Normal (Figure 60): Firm, dark red color lying rela-
tively flat dorsally in the visceral cavity along the 
length of the ventral surface of the vertebral column. 

A B 

Figure 60. (A) normal kidney; (B) abnormal kidney which is mot
tled in appearance. 

Abnormal: 

Swollen (Figures 61–63): Wholly or partly enlarged 
or swollen; 

Mottled (Figures 62 and 63): Gray discoloration, 
mottled or “patchy” appearance, ranging from 
scattered patches of gray to mostly or totally gray dis-
coloration; 

Figure 62. Examples of various aberrations found in the kidney. 

Granular (Figures 61 and 62): The kidney has a 
“granular” or irregular surface which may be due to 
the presence of granulomas, hemorrhages, congestion 
or other causes. These areas are generally not hard 
and “gritty”; 

Urolithiasis (see Goede, 1998: photos 38-40): 
Urolithic deposits are hard and “gritty”. This condi-
tion is also known as nephrocalcinosis and involves 
deposition of white or “cream-colored” amorphous 
mineral material in the tubules of the kidney. It can 
range in appearance from very small white spots to 
severe conditions with very large “serpentine” 
deposits. 

Note: These sites of deposition are not to be confused 
with the Stannius bodies (corpora of Stannius), which 
are the white nodular tissues present in salmonid kid-
neys and which have an endocrine function. The 
Stannius bodies are generally not associated with the 
tubules and usually occur at the “edges” in an area 
about midway along the kidney. They appear more 
globular than do urolithic deposits. 

Figure 61. Swollen kidney. 
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Other (Figure 63): This is used to classify any aber-
rations that do not fit into the above scheme; describe. 

Figure 63. Abnormal kidney; enlarged, mottled, and “other” 
(white nodules). 

Record the trunk kidney appearance on the Fish 
Health Examination Form. 

Place at least one 1-cm piece of the trunk kidney in 
the fixative, and record the number of pieces pre-
served (if possible—fish kidney tends to fall apart) on 
the Fish Health Examination Form. 

6.3.4.2 Anterior (Head) Kidney: In fishes with separate 
kidneys, the head kidney is located dorsal to the liver 
and may be viewed after the latter has been removed. 

Record the head kidney appearance according to 
the criteria above; record observations in the anterior 
head kidney section of the Fish Health Examination 
Form (Appendix A-2). 

Remove as much of the head kidney as you can (at 
least one 1-cm piece) and place it in fixative. Record 
the number of pieces in fixative (if possible) on the 
Fish Health Examination Form. 
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6.4 Scales or Spines 
Collect a scale sample (most fishes) or pectoral fin 
spine (ictalurids) from the left side of the fish. If the 
left side is damaged (that is, scales or pectoral fin not 
present), collect from the right side. 

Spiny-rayed fishes (bass, walleye, and so forth) – 
from the area of the appressed pectoral fin (Figure 6a). 

Soft-rayed fishes (common carp, suckers, and so 
forth) – beneath the anterior portion of the dorsal fin, 
above the lateral line (Figure 6b). 

Ictalurids (that is, catfishes) – entire disarticulated 
pectoral spine; cut away as much fin and flesh as pos-
sible. Be sure to get the base of the spine (that is, 
twist off like a chicken leg). 

Note: These structures are included as representative 
because most fishery biologists have the training, 
experience, and equipment necessary to read them. 
Other hard structures (otoliths, opercular bones, ver-
tebrae, and so forth) may be used if these structures 
are known to be valid indicators of age in the species 
you are working with and you have the capability to 
read them. 

Place the scale or spine sample in a labeled scale 
envelope (Figure 1) and allow to air-dry. Store it 
until it can be read. If scale envelopes are stored in 
a plastic bag, do not seal the bag. Record that the 
sample was collected and the side of the fish from 
which it was collected on the Fish Health 
Examination Form (Appendix A-2). 

6.5 Cleaning Equipment 
Thoroughly rinse all contact surfaces (measuring 
board, table, and so forth) with tap or ambient water. 
Wash all dissecting equipment with de-ionized water, 
and follow with an acetone rinse. 

Reminder: Acetone is flammable. 

7.0 POST-COLLECTION AND PROCESSING 

PROCEDURES 

7.1 Complete and Check Fish Health 
Examination and Station Identification 
Forms 
Post-calibrate the balances by re-weighing the calibra-
tion masses, and record the “After” calibration 
readings on the Station Identification Form 
(Appendix A-1). Turn off the balance(s) and re-pack 
them in their case(s). 

Important: The team leader checks the Fish Health 
Examination Forms and the Station Identification 
Forms again to be certain that all information has 
been recorded and is legible. Make sure each 
section (i.e. liver, gonad, spleen, etc.) has a box 
marked. Do not leave blanks within the examina
tion form, mark ‘normal’ if no anomalies were 
found. Otherwise be sure that all observed anom
alies are completely identified and appropriate 
boxes are marked. After each form has been 
reviewed and approved, it should be initialed in the 
“Reviewer’s Initials” box. 

7.2 Clean-up 
Properly dispose of used expendables. Thoroughly 
clean all work surfaces. Thoroughly clean and inspect 
all equipment used in the field to protect against the 
transportation of living organisms among waterways. 

Note: Procedures for cleaning equipment are beyond 
the scope of this document and may vary among agen-
cies, regions, states, and water bodies. 

Pay particularly close attention to boats (including live 
wells), motors, trailers, and tubs used to hold fish. A 
stop at a car wash may be advantageous (be sure to 
rinse thoroughly with clean water). A garden sprayer 
or pump spray bottle containing a weak bleach solu-
tion can be used for a final rinse of all equipment. 
Tap water is sufficient for cleaning smaller equipment 
(pans, measuring boards, coolers, live boxes), fol-
lowed by the bleach solution. Water should be used to 
rinse dissecting equipment and the weighing pans of 
electronic balances (be careful!). Give dissecting 
equipment a final acetone rinse. 

8.0 UPON RETURN FROM THE FIELD 

8.1 Photocopy and Mail Data Forms and 
Other Records 
Field teams should make two copies of all data forms 
and field notes. The team leader should retain one set 
of copies and the notebook. The second set of copies 
and the original data forms should be sent to the proj-
ect coordinator/study director and if needed, a com-
pleted COC form (see Schmitt and others, 1999). If 
the project coordinator/study director is a member of 
the field team, retain both the original data forms and 
field notes and at least one set of photocopies. For 
additional security, store the originals and copies in 
separate locations. 

8.2 Ship Histopathology Samples 

Before you ship these samples, top off the fixative and 
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check each bottle to be certain that the tops are tightly

fastened. If needed, samples should be shipped with a

completed COC form. Check transport restrictions

for your given fixative to determine the method of

transportation and packaging instructions.


8.3 Process Film

As soon as possible, annotate your slides, photo-

graphs or videotape – mark the station number, fish

identification number (if applicable), and date.


8.4 Age Fish and Mail Age Data 
Fish should be aged using the techniques developed 
for the structure (for example, scale, spine, otolith) 
that was collected. These techniques may vary with 
species. If the original data must be sent to a cooper-
ating laboratory, original data forms should be shipped 
with a completed COC form. COC is optional if pho-
tocopied data forms are being shipped. 

8.5 Thoroughly Clean Non-Expendable 
Equipment 
Equipment and supplies should be cleaned as soon as 
possible after returning from the field. Do not use 
detergents or other cleaning agents that could damage 
specimens or bias laboratory analyses during the next 
sampling trip. 

Reminder: Special care should be taken when clean-
ing equipment to ensure that no living organisms are 
transported from one waterway to the next. 
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Appendix A

Data Forms
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Appendix A-1 

STATION IDENTIFICATION FORM STATION ID # ___________ DATE _____/_____/_____ 

STATION DESCRIPTION  (River and Location): _____________________________________________ 

Water TEMPERATURE (°C): Sampling START Time: Sampling STOP Time: 

LANDOWNER’S PERMISSION: ____________________________________ Date: ________ 

____________________________________ Date: ________ 

Team Leader: ___________________________ 

Other Personnel: ____________________ ____________________ 

____________________ ____________________ 

____________________ ____________________ 

____________________ ____________________ 

GPS COORDINATES: (Degrees – Minutes) 
LATITUDE  LONGITUDE 

(D)  (M)  (D)  (M) 

MAXIMUM: _____ - _____._______ _____ - _____._______ 

MINIMUM: _____ - _____._______ _____ - _____._______ 

MAP DATUM: 

_____________ 

BALANCE: 
(make and serial #) MASS: 

CALIBRATION: 
Before After 

RECORDER’S INITIALS: ______________________________________ 
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Appendix A-1--Continued 
GENERAL COMMENTS 
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Appendix A-2 

FISH HEALTH EXAMINATION FORM DATE: ___/___/___ STATION ID# ______ FISH ID# __________ 

SPECIES: _________________ Weight: _______(g) Length: _______(mm)  Sex: ____________ 

EXTERNAL EXAMINATION: (check all that apply) 
BODY SURFACE: HEAD and ORAL CAVITY: EYES: 

normal 
raised growth(s) 
reddened lesion(s) 
spinal deformities 
hemorrhagic body 
focal discoloration 
body fungus 
parasite(s) specify: 

white spots 
leech(es) 
black spot(s) 
Anchor worm(s) 

OTHER specify: 
___________________________ 
___________________________ 
___________________________ 

# in fixative ____ # of photos ____ 

normal head 
deformed head 
upper lip growth 
lower lip growth 
swollen nare 

BARBELS: 
normal 
missing 
stubbed 
deformed 

OTHER specify: 
___________________________ 
___________________________ 
___________________________ 

# in fixative ____ # of photos ____ 

Left: 

normal 
exopthalmic 
opaque 
missing 
hemorrhagic 
emboli 
OTHER specify: 

______________ 
______________ 
______________ 
______________ 

# in fixative ____ 

# of photos ____ 

Right: 

normal 
exopthalmic 
opaque 
missing 
hemorrhagic 
emboli 
OTHER specify: 

______________ 
______________ 
______________ 
______________ 

# in fixative ____ 

# of photos ____ 

OPERCULA: 
normal OTHER specify: ____________________________________________________ 
slight shortening  ____________________________________________________ 
severe shortening  ____________________________________________________ 

# in fixative ____  # of photos____ 

GILLS: 
Left: 

normal 
frayed 
marginate 
pale 
OTHER specify: ______________ # in fixative ____ 

______________ 
______________ # of photos ____ 

Right: 
normal 
frayed 
marginate 
pale 
OTHER specify: ______________ # in fixative ____ 

______________ 
______________ # of photos ____ 

FINS: 
normal 
mild erosion 
severe erosion 

frayed 
hemorrhagic 
emboli 

OTHER specify: __________________________ # in fixative ____ 
_______________________________________ 
_______________________________________ # of photos ____ 
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Appendix A-2--Continued 


INTERNAL EXAMINATION: (check all that apply)

LIVER: 

normal (dark to light red) 
tan (coffee with cream) 
general discoloration 
focal discoloration 
nodules 
OTHER specify: ________________ 

_____________________________ 
_____________________________ 

Weight_____(0.1g) with gallbladder intact 

# in fixative ____ # of photos____ 

GALL BLADDER and BILE: 

Color: 
yellow 
light-grass green 
dark green to blue-green 

Fullness: 
empty 
partly full 
full or distended 

OTHER specify: 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 

# in fixative ____  # of photos____ 

GONADS: 
Gender: 

male 
female 
indeterminate 

Stage: 
ripe 
spent 
intermediate 

OTHER specify: _______________________________________ 
_______________________________________ 

Weight _____(0.1g)  # in fixative ____ # of photos____ 

SPLEEN: 
normal granular OTHER specify: ________________________________________________ 

(red to black) nodular ________________________________________________ 
enlarged 

Weight_____(0.002g)  # in fixative ____ # of photos____ 

POSTERIOR (Trunk) KIDNEY: ANTERIOR (Head) KIDNEY: 
normal 
swollen 
mottled 
granular 
urolithiasis 

OTHER specify: __________________ 
_______________________________ 
_______________________________ 

# in fixative ____  # of photos____ 

normal 
swollen 
mottled 
granular 
urolithiasis 

OTHER specify: ___________________ 
________________________________ 
________________________________ 

# in fixative ____ # of photos____ 

GENERAL COMMENTS: 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 

SCALES: 

side sampled: 
left 
right 

SPINES: 

specify: _______________________ 
_______________________ 

OTHER:______________________ 

INITIALS: 

RECORDER: ______________________ 
DISSECTOR: __________________ 
REVIEWER: __________________ 

____
____
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Appendix B

External and Internal Diagrams of Fish Anatomy
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