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Abstract:  

The red swamp crayfish, Procambarus clarkii (Girard) 

(Decapoda: Cambaridae) which was introduced into the Egyptian 

fresh water system, became widely distributed all over the 

country. The seasonal activity of P. clarkii, was conducted using 

baited trap in irrigation canal of Abou-Kabir (Gynabeit Bahr 

Fakous), Sharkia Governorate during the year 2016, through 

direct counts of active animals caught throughout 24 hours period. 

The results revealed that the number of caught crayfish fluctuated 

during the year, the highest catchability (activity) synchronized 

with high temperature prevailing in summer seasons as compared 

with those prevailing in spring and autumn seasons. Large 

crayfish (> 60 mm TL) were the most dominant in catches during 

the whole search period, whereas medium size (35-60mm TL) 

were more common in summer than spring and autumn, both 

sizes were mostly active at night. Small size crayfish (<35mmTL) 

were more abundant in spring, autumn but absent in summer and 

were mostly active at daylight.  Females were dominant over 

males during spring, while males were dominant over females 

during summer and autumn.  

 

Introduction 

The red swamp crayfish, 

Procambarus clarkii (Girard) (Decapoda: 

Cambaridae), native to the south central 

United States (Louisiana) and north-eastern 

Mexico. But now, due to introductions by 

human (Machino et al., 2004), it has been 

transplanted world-wide (Torres and Álvarez, 

2012). P. clarkii is considered one of the 100 

worst alien invasive species (Savini et al., 

2010), as consequence of deleterious impacts 

where introduced on native ecosystems 

(Reynolds and Souty-Grosset, 2012). After the 

introduction of P. clarkii to Egypt in the early 

1980,s for aquaculture  (Ibrahim et al., 1995), 

the crayfish populations have rapidly increased 

without control, invading the whole area of 

freshwater ecosystem, i.e., streams, marshes, 

ponds of fish farms, irrigation canals and 

ditches,  causing complex changes on aquatic 
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communities and the whole ecosystem 

function (Cruz et al., 2008). Its invasive 

potential being related to its high adaptability 

to the new habitats (burrow environments), 

early maturity, rapid growth rate, high 

fecundity, aerial exposure, disease resistance, 

plastic life history traits, polytrophism, and 

active dispersal capability ( Gherardi et al., 

2011), features that favor its establishment in 

new available habitats, when other 

environmental conditions are favorable 

(Correia, 2002). Soil nature, location and 

permanence of the water table and food 

supply, enough cover vegetation, low 

predators, temperature and light are considered 

the most important factors for distribution and 

activity of crayfish within their habitat ( 

Souty-Grosset et al., 2014). In natural 

conditions photoperiod, temperature and water 

are the most critical factors controlling the 

most vital activity of aquatic animals (Farhadi 

and Jensen, 2015). Knowledge of the activity 

of this invasive P. clarkii is of fundamental 

importance for successful control 

understanding their invasions and in attempt to 

mitigate their occurrence and detrimental 

impacts (Simberloff, 2003). The aim of this 

research is to study the seasonal activity of 

P.clarkii (size and sex activity) in irrigation 

canal of Abou-Kabir and to investigate the 

factors inducing its acclimatization and rapid 

spread as well as if this species is more active 

during night (nocturnal) or during daylight 

hours (diurnal).  

Materials and Methods 

 1. Description of the study areas: 

The field experiment was carried out 

in irrigation canal of Abou-Kabir (Gynabeit 

Bahr Fakous) district at Sharkia Governorate 

during 2016 year. Abou-Kabir canal is 

approximately about 4 Km in length, its width 

and depth range from 2 to 4 m and 2–3 m, 

respectively. The bottom is varied from sand 

and clayey to loam in sediment nature. Due to 

the permanence of the water table during the 

whole year (Genabiet Bahr Fakous), the studied 

canal is surrounded by an extensive bank 

cover vegetation includes, Salix tetrasperma, 

Pulchea dioscroidis, as well as, Cynodon 

dactylon and Vossia cuspidate which create 

suitable refuges for crayfish. For each 

sampling date, water temperature was recorded 

by mercury thermometer at a depth of 50cm 

(Tolba, 1981). The variances in the seasonal 

activity of P. clarkii during the year were 

analyzed in accordance with temperature 

values. Some physicochemical parameters of 

the water were measurement by spectro-

photometric measurements of multi-lab. P5 

(WTW) in the laboratory (Table, 1).  

Table (1): Some physico-chemical parameters of water at Abou-Kabir district during 

seasons of 2016. 

Chemical analysis Seasons 

Winter Spring Summer Autumn 

PH 7.1 7.7 7.8 7.6 

Temperature (oC) 6 20 27 17 

Salinity         (ppm) 200 100 100 100 

Iron                (ml/l) 0.1 0.1 0.1 0.02 

Copper          (ml/l) 0.1 0.1 0.1 0.01 

Nitrite            (ml/l) 0.08 0.03 0.4 0.6 

Phosphate      (ml/l) 0.5 0.4 0.5 0.5 

Ammonium    (ml/l) 0.1 0.1 0.6 0.1 

Dissolved 02    (ml/l) 0.4 0.9 1.4 1.4 

2.Crayfish capture:  

To determine the daily activity of 

P.clarkii, sampling of the crayfish population 

was done bimonthly from March to 

November 2016, using small-mesh (10 mm in 

diameter), cylindrical trap (Gobbia), that 

baited with dead fish were placed directly 

into the bottom at  approximately   1.5−2.0 m 
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intervals at sunrise (0600 hr ) across  the 

irrigation channel. This trap was emptied at 

sunset (1800 hr) and left again in the water 

overnight till sunrise (0600 hr) and the 

number of crayfish per-trap were separately 

and recorded through 24-hr period. Trap was 

placed on the same position during the whole 

research period. The crayfish were transferred 

alive to the laboratory where subsequent data 

were recorded for each specimen as 

following: a. the number of specimens for 

each trap and the total length as in all of the 

previous studies, (from the anterior tip of the 

rostrum to the posterior point of the telson) 

using Vernier caliper. As an index of size; the 

collected specimens were divided into three 

groups on the basis of total length (TL), small 

crayfish (juvenile) if TL < 35mm, medium; 

immature crayfish if TL 35-60mm and large 

mature crayfish if TL> 60 mm as reported in 

previous studies (Cheese et al., 2006).  

b. Wet weight was determined using 

an electronic balance (accuracy 10−4 g). 

c. The specimens were sexed by the 

presence or absence of developed gonopodia  

Results and Discussion  

The seasonal variation in daily 

activity of P. clarkii expressed by the number 

of crayfish entering trap per 24 hours 

(daylights and night) in irrigation canal of 

Abou-Kabir from March to November 2016, 

was shown in Tables 2,3,4 and 5 and Figures 

1,2 and 3. Water quality parameters in the 

irrigation canal of Abou-Kabir remained 

within an acceptable ranges throughout the 

experiment as recorded in Table (1). A total 

of 744 red swamp crayfish specimens were 

caught from irrigation canal of Abou-Kabir in 

one year 2016. All catches constitute as 

number of specimens, total length and 

weight, were obtained. During spring 

241specimens were caught (daylights 97and 

night144), in summer 320 specimens 

(daylights 120 and night 200), whereas 

catches were relatively decreased in autumn 

being 183 specimens (daylights 68 and night 

115) and no specimen was caught in the 

winter seasons (Tables, 2, 3 and 4 and 

Figures, 2 and3). Of the total crayfish counts 

made during this study: 45small, 108 medium 

and 591 large (Figure, 1). 

In early spring (March) at the 

average water temperature was 120C, a few 

number of length classes was represented in 

the trap, with predominance of large 

individuals (90 to 120 mm TL) with an the 

body weight (BW) varied between 225 and 

630 mg for both sexes.             

As the water temperature gradually 

increased from 16 to 20 0C in the mid and late 

spring (April and May) some fairly activity of 

small size, greenish-gray juvenile (18n. in 

daylights and 8n. in night, ranged from16 

to35mm in TL and BW from 10-34.8mg) and 

medium size, immature stage (15n. in 

daylights and 17n. in night, ranged from 40-

55mm  in TL with  BW ranged from 34.8 to 

52mg) were found along with the large size,  

mature (64n. in daylights and 119n. in night, 

ranged from 80-120mm TL and BW 74-120 

mg) (Table, 2). The trap catches during spring 

months showed a predominance of females 

(113) compared to males (102) that remained 

this way until the end of season (Table, 5). 

Female were slightly more active (74) than 

males (62) during night while, both sex were 

similar in its activity at daylights (males 40 

and females 39).  Juveniles were more active 

at daylights (18) than nighttime (8) (Table, 5). 

It can be seen that when the averaged of 

water temperature was 200C in spring, the 

total catch of  P. clarkii was consist of 

individuals with mean TL varying between 

16-35, 40-55 and 80-120 mm and BW 

varying between 10-34.8,34.8-52 and74-120 

mg for small, medium and large individuals, 

respectively (Table, 2). 
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Table (2): Seasonal variation in daily activity of Procambarus clarkii represented by catch 

per trap at 0600 hr and 1800 hr in irrigation canal of Abou-Kabir during Spring months of 

2016 year. 

 

Time of capture Sex Number of different size capture/ Gobbia Total 

Small 

16-35mm(TL) 

10-34.8mg(BW) 

Medium 

40-55mm(TL) 

34.8-52mg(BW) 

Large 

80-120mm(TL) 

74-120mg(BW) 

Daylights Juvenile 18 - - 18 

Male - 10 30 40 

Female - 5 34 39 

Total 18 15 64 97 

Night Juvenile 8 - - 8 

Male - 8 54 62 

Female - 9 65 74 

Total 8 17 119 144 

Grand total   26 32 183 241 

TL: Total length            BW: Body weight                    N:Number of individuals 

Table (3): Seasonal variation in daily activity of Procambarus clarkii represented by catch 

per trap at 0600 hr and 1800 hr in irrigation canal of Abou-Kabir during  summer months 

of 2016 year. 

 

Time of 

capture 
Sex 

Number of different size capture/ Gobbia 

Total Small 

 

Medium  

40-55mm(TL) 

40.6-56.2mg(BW) 

Large 

60-120mm(TL) 

65.6-530mg(BW) 

Daylights 

Juvenile - - - - 

Male - 8 48 56 

Female - 14 50 64 

Total - 22 98 120 

Night 

Juvenile - - - - 

Male - 17 90 107 

Female - 11 82 93 

Total - 28 172 200 

Grand total   - 50  270 320 
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Table (4): Seasonal variation in daily activity of Procambarus clarkii represented by catch 

per trap at 0600 hr and 1800 hr in irrigation canal of Abou-Kabir during  autumn months 

of 2016 year. 

Time of capture Sex Number of different size capture/ Gobbia Total 

Small 

25-35mm 

30-45mg 

Medium 

45-55mm 

47.4-56.3mg 

Large 

60-120mm 

75.4-630mg 

Daylights Juvenile 17 -  - 17 

Male - 4 28 32 

Female - 1 18 19 

Total 17 5 46 68 

Night Juvenile 2 - - 2 

Male - 12 55 67 

Female - 9 37 46 

Total 2 21 92 115 

Grand total   19 26 138 183 

Table (5): Activity of juveniles, males and females Procambarus clarkii in daylight and 

night throughout different seasons of 2016 year 

Time of 

capture 

Total catch numbers of active crayfish/Gobbia 

Total Spring  Summer  Autumn 

J. ♂ ♀ Total J. ♂ ♀ Total J. ♂ ♀ Total 

Daylights 18 40 39 97 - 56 64 120 17 32 19 68 285 

Night 8 62 74 144 - 107 93 200 2 67 46 115 459 

Total 26 102 113 241 - 163 157 320 19 99 65 183 744 

 

 

 

 

 

 

 

 

 

 

Figure (1): Catchability (activity) of 

small, medium and large Procambarus 

clarkii per seasonally during 2016 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Daily activity of Procambarus 

clarkii individuals in night and daylights 

during  seasons  of 2016. 
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Figure (3): Total catch numbers  of active  

Procambarus clarkii in relation to 

watertemperature°C 

In summer, when the average water 

temperature was increased above 20°C, 

there was a higher activity for all crayfish 

individuals of medium and large sizes of 

both males and females, indicated by 

increased in the caught number of P. clarkii 

by the traps (n.320) through June to August 

at the average of water temperature 27°C. 

Whereas the caught number for medium 

sizes of males and females were 22 n. in 

daylights and 28 n. in night. Their TL 

ranged from 40-55mm and their BW ranged 

from 40.6 to 52.5 mg and from 41.3 to 56.2 

mg in females and males, respectively. On 

the other hand, the caught number for large 

sizes of both males and females were 98n. 

in daylights and 172 n. in night, with TL 

measuring from 60 to 120mm in males, in 

females from 60 to 110mm with body 

weight varied between 69.4 and 530 mg and 

between 65.6 and 430 mg, for males and 

females, respectively Table (3). 

Furthermore, two sexes were more active in 

night (200n.) than daylights (120n.) as show 

in Tables (3and5). It can be seen that the 

trap catches during summer months showed 

a predominance of males (163n.) that 

remained this way until the end of autumn 

(99n.) (Table, 5). 

It can be seen that when the 

averaged of water temperature was 270C in 

summer, total catches of P. clarkii was 

consist of individuals with mean TL varying 

between 40-55 and 60-120 mm and with BW 

ranges of 40.6-56.2 and 65.6-530mg  for 

medium  and large individuals, respectively 

(Table, 3). 

After a high activity in summer 

months which extended to early autumn 

(September), a remarkable decrease in 

activity occurred when the averaged water 

temperature gradually decreased from 22 in 

September to 12 0C in November, indicated 

by decreased taken in the traps.  At the water 

temperature 220C in mid September, green–

gray colored of both  juveniles (17n. in 

daylights and 2 n. in night with 25 -35 TL 

mm, BW 30-45mg) and medium (5n. in 

daylights and 21 n. in night with 45-55 TL 

mm, BW 47.4-56.3mg) were found with  the 

majority were always large males and 

females,46n. in daylights and 92 n. in night 

with the total length varied from 60 to 120 

mm and BW ranged from75.4-630mg in 

catches during this time (Table, 4). Adults 

males are dominant (99n.) over females 

(65n.) during autumn months (Table, 5). It 

can be seen that when the average of water 

temperature was 170C in autumn, total 

catches of  P. clarkii was consist of 

individuals  with mean TL varying between 

25-35, 45-55 and 60-120 mm and BW 

varying between 30-45,47.4-56.3 and75.4-

630 mg for small, medium and large 

individuals, respectively (Table, 4). 

It can be seen that adults (large) 

dominated all trapping during the different 

seasons of 2016 year (spring n.183, summer, 

n.270 and autumn, n.138 individuals/Gobbia)  

followed by medium (spring n.32, summer, 

n.50 and autumn,n.26 individuals/ Gobbia), 

while the lowest small size recorded in spring 

n.26, autumn,n.19 (individuals/ Gobbia) and 

absent in summer) Figure (1). With the drop 

in temperatures of water during the winter 

months (December to February) no specimen 

was captured in theses months whereas the 

mean water temperature was 6°C (the coldest 

period in the year). During early morning 

hours in the early of winter (December) two 

males were observed with very sluggish weak 
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movement over the substrate of irrigation 

canal around their burrow.  

These results on P. clarkii activity in 

irrigation canal of Abou-Kabir were based on 

the number of captured crayfish, showed that 

all of crayfish individuals were active during 

the whole year except in the winter season 

and the changes in observed numbers 

represent changes in activity levels (Tables 2, 

3, 4 and 5 and Figures 1, 2 and 3). 

Temperature has been recognized as one of 

the main environmental variable influencing 

the abundance and distribution of many 

aquatic ectothermal organisms (Lagerspetz 

and Vainio, 2006).  

Data revealed that the increased or 

decreased of P.clarkii activity seem to be 

directly related with the change in water 

temperature of irrigation canal during the 

different seasons of the year, whereas the 

relatively high water temperature (12-27°C) 

in irrigation canal throughout most of the year 

was the suitable range for the activity of 

P.clarkii which has been previously reported 

to prefer warm water (Espina et al., 1993). 

Our record for starting the activity of 

P.clarkii at the mean water temperature in 

spring (12-20°C) is similar to finding of 

Oluoch (1990) in Lake Naivasha, Kenya 

recording the mean monthly temperature 

range for Louisiana P.clarkii as being 

between 15.9 and 20.6°C. Similar results 

were presented by Gherardi et al.  (2000) who 

showed that, at least in spring, more than 

50% of P. clarkii collected by baited traps in 

an irrigation canal in Tuscany were active at 

daytime. The higher trapebility (activity) of 

P. clarkii in summer compared with other 

seasons is directly related to rising values of 

water temperature which ranged between 20-

270C (Ackefors, 1999) and due to the fact that 

the summer is a period of food abundance 

(Noblitt et al., 1995). This finding is similar 

to what was found by other authors.  Trimble 

and Gaude (1988) reported that the optimum 

temperature for growth, population structure 

and the abundance of harvestable crayfish in 

pond system ranges from 20 to 25°C. 

Provenzano and Handwerker (1995) reported 

that temperature should be kept below 30°C 

for survival of P. clarkii. Gherardi et al. 

(2000) in a laboratory reported that the rise of 

water temperature within the range 5-25°C 

was associated with the increase of P. clarkii 

locomotion activity. Furthermore, Payette and 

McGaw (2003) assured that P. clarkii were 

significantly more active at 22°C and avoided 

water temperature above 30°C and below 

12°C. Aquiloni et al. (2005) reported that 

temperature (in some cases also water level) 

is the most influential factor in the movement 

pattern of P.clarkii and in determining the 

distribution of crayfish (Bohman et al., 2013). 

Also similar to those reported for another 

crayfish species, Maguire (2002) found a 

positive effect between the water temperature 

and the number of animals caught for 

Austropotamobius torrentium as well as for 

Astacus astacus (Lucic, 2004). Kalder et al. 

(2016) recorded that the  best temperature for 

culture of Marble crayfish (Procambarus 

fallax) was at 18-25°C, but could withstand 

temperature below 8°C and above 30°C for 

many weeks. The gradual reduction in 

capture of crayfish (low activity in autumn 

months probably caused by a lowering of the 

water temperature and the recession of water 

level ( Huner, 2002 ) or may be a result of the 

inactive phase during moulting period (Dorr 

et al., 2006) and or mating period which 

occurred in autumn (Gherardi and Barbaresi, 

2000). On the other hand, catchability reach 

to zero with the drop in temperature of the 

water during winter seasons (less than 10°C). 

These low temperatures seem to inhibit the 

activity of P. clarkii (Freitas et al., 2010), 

may also be the result of a suppression of 

temperature dependent metabolic processes 

such as heart rate and oxygen consumption 

rates (Chung et al., 2012). Similar 

observations were recorded by Gherardi et al. 

(2002) who reported that individuals of 

P.clarkii stop their movement in winter. 

Crayfish in different size categories were 

seen throughout the whole year, except in the 

winter season, large crayfish were 

predominant in all seasons throughout the 

year of the study (Gherardi and Barbaresi, 
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2000), whereas medium size were more 

abundant in summer than spring and autumn. 

While small crayfish were abundant in spring 

and autumn and absent during summer as 

exactly formerly reported by Correia (2001).  

As regard daylights and night 

individual activities, bimonthly total 

collection indicated that the night activity was 

more intense (Gherardi, 2002) for both large 

and medium size (males and females 

individuals), possibly as a result of an 

increase in feeding intensity and burrowing 

activity that occurred mainly at night 

(Barbaresi et al., 2004) or to avoid daytime 

predators such as birds and fishes (Aquiloni 

et al., 2005). The noticeable high activity of 

small crayfish (Juveniles) during daylights 

may be to avoid nocturnal predators of large 

ones (Furse et al., 2006 ), mammals 

(Beja,1996) or the maturation and 

survivorship require  not only a hormonal 

induction by the longer daylight (Liu et 

al., 2013) but also a hydroperiod longer than 

four months, a temperature above 18 0C and 

pH ranged between 7 and 8 (Gutie´rrez-

Yurrita, 1997). The two sexes were nearly 

equally found in nocturnal and diurnal hours 

during spring and summer months, similar 

results were represented by   Barbaresi et al. 

(2004). 

The finding that adult females were 

dominant over males during May and June, 

similarly as Ligas (2008). The dominance of 

male, compared to females in the trap 

specimens collected during summer and 

autumn was due to searching for the 

reproductive opportunities with females 

(Furse et al., 2004) or the most of females 

became ovigerous and need suitable shelters 

to protect their broods ( Gherardi, 2002).  
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